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[ft 1 0 ] 



ii-N— Q 2 -^— H 

K11 K12 



(X') 

[ 0 0 3 9 ] 

+ x Q i Itm ^-f li-NH-t-Mlc^ot 1 - 8 flS<?> T 5 ; Sfr*> «b £ * ^ -7 * K & 
^ff^L. Ml lc # £ *l 5 81 S J: 5 MS^ttC i - q T'l^'im, C j 

_ 6 Ti3if^*^)Ki ^ST'Ii £ tlT T t =fc < . ^ I£ tc # £ tl S ^7 ^ # ^ x >l 
mite i — qt jl* Ji~zU1&$inx\*x i> & \,*~r $ K S tc ^ £ $ ti x u t «t J: < ; 

Q 2 li 1 ~ 5 M<r>m^kW.=?-frW A 2 tiT v^T «fc < «k V/ * fct± ij >i ^Sifc 
ti C i _ 6 T ^ u ^ x ^7 ^ # — >u S T* M. & 5 tl T T «t =k C 2-2 0 T ;b ^ u ^ T * *> * 
C ) X&Zo 1 
^ftf^WMfft 3 ti^> o 
[ 0 0 4 0 ] 

$ tc^^BH^giJ^Mffitc Jc*U2\ _hie<^^(Va) * fctt ( V b ) <^ft^t/^ t t ^ 



[ 0 0 4 1 ] 

*^BHcr)t > h h U *"t- (HA-MTXi^#) \ZffiM<t&%?l 

T'J>5. ^f&BflTti . t7^D>§ (HA) tihK^rf-F (MTX) 

[ 0 0 4 2 ] 

^ tiE:*^H am^ij[b]«. h A^^tttcs-^ < ^ffi^if^jfj^^m-t * mmmm 

\z mm L & <b . ft * ic vf^iM 113 1*1 ic 3X 9 & * ft . MTX^«it§ci:lcJ;'), W&'td 

mmitm^n mmiz^M-t zmz^*), mn&^-\zit-<MTx^&^&^±m\zi&m 
•t * z t t)*af m-z $> *) . mn&*f-?m& t tt*&m&<7>mftm<7>m±-&iL&-z% z>° ^tz 
. Q^-mmzisx^x . hah tMTx^Mt it ^m^m^m* zmmwrn^^Mtm 

[ 0 0 4 3 ] 

IP*>. ^HB^HA-MTX^n^lc J: 9 . W IP ft A3U t L T <o H A <r> MM * ft % * fc* 
MTX^vf^^fflliiJfFffl^^-^WIfJ^T^^^^lC^m^ %Z> Z t & . m^iz 

*vM*ftfcWSP£&?6«ai**ig«£ftS. 
[ 0 0 4 4 ] 

*f&BH<7> t n>ie- nH^rf-fS^* (HA-MTXfe^#) li . t T^n 
> @^<t> # ^ # x ^ * lz . 7° ^- Hit^tfli 'J > ^7 - % /h L T > h h V * *f - h fc*JJg 

[ 0 0 4 5 ] 

*HBf]icfcoT Ttr^nvi (HA) J tit. !ff \z mfelt 2 ft &v>i>*. #J li' ¥ ±9 5> 
T M 5 7a ~ 1 0 0 0 7] ?>i b > ^ 1f "t § . r ^ ?n>|tN-T^f i r Hr n 5 > t 

m *y a ^ x Jj <) ^ uu. ii >v y ^ uM. . t ji 5. — *y u & . ffi #fi H . I* x t > t — ^ a £s 
, -f- h ^ 7* ^- >i t y t =. t7 A & if ft* a" * ft £ o t7^a>i^Vf M V tc ft <b 

<^-;s^-^;<7)M#^jtc a . wins, msh^ ^-<--ji cmm : mmm™ ^9\~mmw^^ 
is n B D« ^-^ ^> (is^ : mm. ±<t^xmm^^n. mm ^^mmm^^n) & ^*>* 

#tft^> 0 ^^BHlcfcv^T r t t ^ a >^|^i|# J tit. HA^bi^i^ti^HAf^t 
^^/H^«t*-t 5 o n-r^n>Se^|^#i: LTl±. iff lc PH^li $ ft ^ v^**. 0J£li. 
H A ^> — ^> W _h ^> Ji >i t* ^ is >i * 3z x 7- ji it £ ft T if^H ( ^IJ z_ It . -<> ^ ji x 7x 
t 1 ^ ft H A ( IS no ^ Hy a f f (il) , F i d i a Advanced Biopo 
1 y m e r s ) ) . HAf *^ A74rt F 1 L 5 b lcI5>f ft L t^I ( f J x. tt\ 
M on ^ Synv i s c (Si^) . B i oma t r i x) ) . HA^-oiU^t Fo 
* ^ -b ^ >i> ftT T -fe ^ ^ ftH A . * if^^l^tS. 

[ 0 0 4 6 ] 

^%b(I^HA-MTXId nfrlJ, HA^)j|ififeifPffltI4o"ril4^4vjfctt > HA 
-MTXi^frt L T x lffi^-?tf>&Ji&£ftffl**6ii8£ftTv>.5HA tfaJ^^^Ta-t^ 

_h ** *) >\ > H y 7t>* m It lc & £ c t . 4? J: 1/4 # 1*1 tc 4s It £ * ') T t L T <7) H A <7> 
S*tlt4l:, m#^lctt. HA-MTXS^#J: L7<?)^f 1^6 0 7j~ 6 0 0 7J7 
^ h >T-*>-5 3 t h*itf i L < , HA-MTXIafl t LT^^f I^' 8 0 6 0 0 
i^fl.SCtij^llfiU^ HA-MTXi^fttLT^^rfi^l 0 077-5 0 
0 7J r ^ h y T' cfc -5 C fc icfflLu. 



[ 0 0 4 7 ] 

::T\ _hK L fc/Kfl-H A^ftJ-m. HA-MTXS^#^)^fill, « K JS ^ ^> 

T» (Mw) ^tomniZ. ttT^^tffl^TlllitKtn-f^, 
Mw= ( [ >? ] / 0 . 00036) 1 • 282 

* % HH <?> ^ 7' h M * # * £ V > # - \z is rt S ^ -7 * H M ti . T; J m\z & *) Mf&2 
ii&o M W^t 5 ) tk\z is . r x > . t — > . -t > . 7° n > N 

. x X -T- > , n -i is y x -f V n O >\ 7XM'7^f>, 7 7 M x > . 7 Jl 

9 5. y . r ^ 7 5 > & s > * * — > x t X f y >\ 7i-Jl,77->, T ^ dp — > . ^ a 
:> > x h ') 7' f- 7 t > i if ^X^a - T 5 ; it^ftHJc x T Jl * Jl ll^^o a — 7 ; ; SE 
( $J x. IS. 7" ^ ^ M > . UnO>x t-o^(x>4ir) . i» 9 a T >l * >l M X Ut% 2 
lifc7 7- >^ y > ( M x. IS . i/pu^y + JiTy—y^ is ? & *r i<< ji ~r *7 — y , 
>-^a^^^^r-;^>^^) . * a t - ^ m x a £ $ *i £ t 7 - > ^ r 'J x > ( f J 

X. tt\ f 'J y 4 7 7 - > , f Izj177->\ -h 7 -f- ^ T =7 — > ' , g fig 7 re ^ T 7 — > 
x 7 i — 4 2** 'J >- > t£ £ ) & if <7>#X£$ ff-7; i|, (9 - T 7 - > * if <?> |9 - T 5 >» Wt 

. r - T- 5 J g&ie'Sr if r - t 5 J m x J; v 7 ^ > # £ <n ~r 5 ; * ^ * > * if 
[ 0 0 4 8 ] 

SS 1 ) >^7-fi7 = ; * ic Jc o flifiK S ft T t t J: < x * ii ^ y° * H M <?> + * 

iS T 5 > x t 7 )^ L > y 7 ; > « J; 7 4 y 7 ; J f b □ ^ 3 ^ 9 B: <?> & 7 4 x 77 ^ 

# > itfb ^ * V 9k<r> tp * fz IS iz ffitr L «t & if t ^ M 'J > ^7 - # * ft 4 

X <J0 77 ;u # x ^ S t t T ^ n > ^c?> 77 ^ # x ^ * lc IS ^i" § if lc tt . 7 i ^ L > y 
7;>\ t^^7^^L>y7;>«J;7*y7; 7 ffc ^ Ufa ^ ~7° * H M * ^ tC ^ ft 
§:U J (fflU, l>y'7;>\ 4, 7, 1 O-Mt^^-l, 13-h')f* 

> y 7 ^ > i)* < 7' f F i w * a tc ^ ft t § : h IC 5ff I L I •> „ Ifc, ^ 7°^ H M % ^ 
tli ~r 5 ; S^ti^lcFI/^ 5 ft*v>3b*. 7° n t - -If ic * &fr1*<7>tlj&jb* <b . a - t 5 

; it** ^ * l < x 7° ^ h'it^^tii ') y 77-ct>mtx tcis^-t -5*^3 a a - t 5 ; m 

X3h & z t fritf 
[ 0 0 4 9 ] 

Mt%^-7* h'i^l^tl>7 5 ;@f<7>$Uix :Nric Fi^ti $ ft&i^x H^^lctt 1 ~8 
7fc9, ft $. L < ii 1 - 6 T* *) x stfk:*F*L<ttl~4T*>S. ^ M "7° ^ h'MSii 
t^7; J|^)SlliC ! _ 6 t >i * ti * is «fc V/ IfctJC j.gT^Jf^Tj* # - ^ * 
T'lic, tlTV^Tt i: < x m x. IS M M n * IC # * ft * ^7 >l t° * is >l * It C j _ 6 T ^ X7 df- 
>> 77 ^ # — Jl S IC x t Fn^r/SliC 1 _g7i3aryiJf;liC j _ g ^ ^ ;U ^7 Jl # 
— ^ 4- df- x £ IC x 7' JilJC i_g7^^i7 5 xC]__Q"F^ ;i r^"7 T 5^Sx 
C i _ g T ^ df- ;U 77 ^ # — ^ T 5 ; S ^ 7c ti N — C i _ g T ^ * Jl — C j _ 5 T ^ ^ 77 
i*-i7; iSlCf tlftlf K^tlTUTt ^ M ^ 7° ^ K fg ^ * ft § TP 5 K $g 

«t x C ! _ 6 -r ^ dj. ,u ^ j: rjf / £fzlSC i - 6 ~r ji ^ ji ii ji l-iST'I)!^ Iit^ 
T t Jc < x fJitt-C ON (C!_ 6 7^i) -icfl^tlTv^Ttiu. 

-<7'f F|tlit^7; ; ^le^J ti ^ tc ^Sii4v><)*, fjxlfx WT^int^ 
^fifbJis, i^x ? - r -y h t * § TT--yii*#ft L x f ^siigiJiT 5 ; 

Sfffi^I **K*n <r> % ^ . ^ <t> t&ftg&te Jc * li^Bf SP^* # tf t 5 ; Bfffi^J * ffl X 
[ 0 0 5 0 ] 

75 ;ili^b^^^7-f Ki : A 1 a, Argx Asnx Aspx CySx Gin 

x GlUx Glyx HiSx I lex LeUx LySxMetx Phex PrOx Ser 

x Thrx Trpx Tyrx Valx * if . £?i;L<tix Phex Tyrx I lex Gl 

U o 



[ 0 0 5 1 ] 

7; ;t2f^b^§^7 , f FI: PhePhe> PheGly. PheLeu. Ty 
rPhe. TrpPhe. PheTrp. PheTyr. GlyPhe. GlyGly, 
& £ . £f £ L < 14 . PhePhe. PheGl y. 
[ 0 0 5 2 ] 

7; J|3i^bi5^7'f Fl: PheGl yGl y> PheLeuGly. Phe 
PheGl y. AsnPhePhe. GlyPhePhe. LeuPhePhe. Leu 
AlaLeu.AlaValAla. GlyAlaPhe. GlyPheAla. Gly 
I 1 e A 1 a . GlyllePhe. GlyLeuAla. GlyValAla. Gly 
ValPhe. GlyGlyGly. & £ . #F £ L < li . AsnPhePheo 
[ 0 0 5 3 ] 

"75 ;»4I*^ft«^^f l«lfi : Gl yPheLeuGl y . Gl yPhePheL 
e u . GlyPhePheAla. GlyPheTyrAla. GlyPheGlyPh 
e s GlyPheGlyGly. GlyGlyPheGly. GlyGlyPheTyr 
x Gl y G 1 y G 1 y G 1 y ^ LeuAl aLeuAl a ^ Al aLeuAl a L e u ^ 
AlaGlyValPhe. GluAsnPhePhe. & . i; L < 14 . GlyPh 
e L e u G 1 y <, 
[ 0 0 5 4 ] 

*mniz$5rt z '> y — it . mz.it _hie^ (x) t-^£ ti^at^* uut t * < . 

* <7>M a Q i 14 *S § - N H - - ^ ic & o T _L*B L Jc 7 & i ~ 8 in <?> T 5 J mt)-h 
t£%>^-?+ KM%f^t5. Q 2 I* 1 ~5 M<7>«flfe/S^3b»}¥A$ tiS*^ t L < li 

^^I'^yiiJfcttC ! _ 6 T ^ n x ^7 n # - >u S T* S t£ 3 tl T v> T «t =k C 2-2 

0 T >l * V y • T *> § o Q 2^M#fJt LTIi, i. 9 y - 1 , 2 — >M ^ £ . 7/ n ^ > — 1 

, 3 — >M ^ * . 7' ? > - 1 , 4 - x -f ^ S . -<> ? > • — 1 , 5 — ^ £ * ^ ^ > - 

1 , 6 — 'J A tl £ . ^ 7' y > - 1 , 7 - i? A ti * . * 9 9 > • — 1 , 8 - yM ^ I , >» + > 

- 1 , 9 - i? A >i S . ^7 > - 1 , 1 2 — > * ti ~f n > — 1 , 3 - yM 
^ S . 2 — * * n, ~f 9 > — 1 , 4 — x -f ;u X x 3 — > -f- >i 7* 9 > • — 1 , 4 — >M ti * . 3 

- 1 * ti ~^y 9 y — i , 5 — >M ^ £ * 3 — :x ^ ;b - 1 , 5 — >M ;u * , 2 — > 
^ ^ -4- > — 1 , 6 — yM^Sx 3 — >^^-^^r-4->-l, 6 — >M ^ * * 4 - * * >l 
^7?>-l, 7 - >M ^ £ . 3-^-^r^^>^>-l, 5 — xM ^ * * 3-*^-^-^ 

> — 1 , 6 — 'J A tl M . 4 — ir*r*f-^**fy— 1 , 6 — >M ^ £ . 3 — ^-^-•^^•7°5'> 

- 1 , 4-^^r-t^7^>-i ) 7 - 'J A ti m . \ -ir**fir?9y-\ 
, A tim. 3, 6-^^^^^-^^>-l, 8 - S J A ti m . 3, 

y — 1 , 3, 6-^^- J r-t-4->^^^+>-l> 9 — >M ^ S . 4, 

7-^^-^^^^7>-l, 1 0 - i> A tl m . 4 , 9-y't^*Ff*>-l, 1 2 - i> A 
tim. 4 , 7 , 1 0-F 'It^r^F 'Jf*>-1 , 1 3 - 'J A tl m & £ Vf h fl . £f * 
L<tt. y > — 1 , 2 - 'J A tl m x 5 — xM ^ * . 3-^-^r-t-<>^> 

-1, 5 - yM ^ * . 3, %—i?***t*9 9zs—l, A tim. 4, 7 - i? * * *f 

^7 > - 1 , 1 0-yMil, 4, 9-x^-^^H^^7>-l, 1 2-yM^S, 4, 7 
, lO-F'Jt^^F'lf^^-l, 1 3 - yM ^ * & ^ l-f ^ tl § o 
[ 0 0 5 5 ] 

*J|il3^HA-MTXi|g^l4. HA^^it^y^Slc, •< 7° ^ FM§#f M > 
A LTMTX ^<^T-*>tlli ^<?> «k 7 ^IS^ti^^ i: oTv^T^ BP 

*> x ^ 7/ ^ F #fi ^ "t £ M >M7 - . 

1 ) M T X <r> a til <n ii >i ts * iy ti S ; 

2 ) M T X cd Y & ti ti if, df- y >i m ; is =k U 

3 ) MTX^)7; ^StioLi Z> co X* 3h *) . $ «b tc 3 ti h co IS ^ ti it Sft ( m 

MT Xco a tiico ij H if^ri/ ii"?^nU:^a#i: . MTX^yfitf)*A # ^ x ^ 
*"?*g^- L fc*g£-#!b*aft) LTv^T^Jcv^ L^L^**^. 7° n ^ t - -If lc S Mfo 
'14 i: £f&±.com& h , -^~7° + Fit -5 >M7 - 14 M T X <r> a tiico >i # >- ^ S 



[ 0 0 5 6 ] 

+ ^|^HA-MTXSD#ttuT, ^ -J * H M % #1i -t -5 V > # - * V * <D tfc<& 
tl it 7 *> !ff tC *F £ Lu^li, 7' * H & % -t -S M > ^7 - fc* a - T 5 >» Wc <b * -5 
<7'f h*i^)*«ilcy7; ; ft W fit -f £ %j <r> X 3b *) . * <d ^ 7° F M N *S(S **M 

T X <7) « fi <^ # ^ # * is >l m \Z Wk T 5 KS^IC ioTla^L, f ^<7'f Nl^Ciffi* 1 
yT; J Ca^^/hLTHA^^i 'f^y iSti? 5 H $a n IC J; o T $d d L T V» -5 t ^ 

[ 0 0 5 7 ] 

*%Bfj^)t7^P>t-> h h U ^ ^ - h IS # tc t+ £ > h h I **f- h (MTX) 
[ 0 0 5 8 ] 

MffflSlcfc^T C 1 _ 6 -r >i*>im\t. 1 ~6 <r> ftM U tz It ^t$#I^<?> t >i * 

'i ^^MM L . 15U x. It. * * >i £ . x ;u £ . n-^Df^S, i - 7* n f i S , n — ~f 

* >i * s s-'^fi'S, i — "7 ^ ^ £ * t-7*f n > f ^ S . 3 — > ^ ^ 

iT'f 1 - ib^f )i,S, l-xf *7*nt'iS, & ^ n - ^f- 

>- >u S W ~& # t? . 
[ 0 0 5 9 ] 

*Hfl flH § ic is u t C 1 - >i * >i * >i t'-'i it. 1 ~ 6 <*>fi.H *fcli#t$IHK 

t ^ df- >i ij >i t* — >i M ~%. M tft L . 15!) It x 'iSs -/oift-iS> 2 — > >u "7° 

a tf ^- ;u S . 2 . 2 — :>* > >u "7° a tr — ^ S tc £ <r> fit \z SE It L 7c t 7 ^ ^ S ^ ~v >i 

[ 0 0 6 0 ] 

*B^|ffl»lcfcv^T C ! _ 6 7^adfytt, 1 ~ 6 <?>ft & * fctt#+*||:[*<7>T ;u n 

x S * «. L . #0 £ Ji > N ^ * . x. h * is S . n - y° n # >• S ^ tr J& lc ^ ft L tz 

t >i ^ >i S & t >i * >v 3 9s- t L X 1r -t § *t <r> * s # * ti £ . 
[ 0 0 6 1 ] 

Mfffl^lCfc^T C i-674^47; 7 * » 1 ~6 <7) ft M * 9t +$ M ^ ^ 

)V ^ >V ~T 5 ^ S l£ L x 1511 X. It > -f- ^ 5 ^ S „ Xf i7 ; 7 ^ x n — 7' a t" >l T 5 7 

* * ^ fit ^#ft L ^ ^ ^ * % t 7 >i> * >i i: L T ^. t <r> * ti ^. . 

[ 0 0 6 2 ] 

*BHIffl#tcfcv^T >> C 1 — q-t a,t * J It, )k^kWL 1 — 6 *>ift#l t fxli^t$#l^^ 
x ~r 'i * >i t 5 ) S ^ « nfc L . 15!I x. li > ^ ^ t 5 ; S . ^^>i^^jit^j^, + 
>l T % ) S . if 'bn-7n^;i7; ; £ >Sr ^ <?> . IB] — * £: li m tc r> X ^ J: fit lc L 
^ A- S ^ T ^ ^ >i ^9r t L T * -f -5 ^ <D 6* # * tl -5 = 
[ 0 0 6 3 ] 

* Bfl m « 4? X 'J C 2-2 0 T Jl * \* > It . )k * 2 - 2 0 ^ (ft M * fx li 9r %t co 
7^^f L >S$I4L, 150 x. It x ^ u > • S x T'ntru^S, 7*f t7f L->S, 

> S 55r tr t ti 5 o 
[ 0 0 6 4 ] 

* bjj m m tc 4? t c 1 - Q-rnu^i, #>i# — jim\t. t£M& 1 ^6 fz\t&ft 

§&Vt<7) ~F & X7 ^f- >- J] >V ;f - ^ S ^iSft L s 0J X. If > N ^7 ;U # ^ )l £ x I h y ^ i t' 

— ^ S . n — "7' a # is ii >i t* — ^ X =5r Tx 1 <yO fit 1c S H L tz T >i * >i S ^ T ^ nffiftb L 
T'fr't * «t tlS . 

[ 0 0 6 5 ] 

* Bfl HH # t-f ^ T ^ ^ f b lc l± . C i — 6 T >V ^ >l Hj tl # — is J: V > '/ -f ^ ft 
>5r if * tl , x4 M > v / iSliC i _ e T 7 >i * >i . ^ny^lf, C i _ 6 >i xi df- 
x * tr T* S » $ tl T T «t J: i\ 



[ 0 0 6 6 ] 

* n m <?> h a - m t x *s ic rt z m t x <r> it . mw&&WLm ft m 

[ 0 0 6 7 ] 

[ft 1 1 ] 

(MTXCD*6^)= 

[ 0 0 6 8 ] 

tc Jc »> gft S ns. MTX^)i^$li, iff ic Pl^tt $ ft£v*a*. iSdM^S^i^O. 
5 %W±*»*F* L < . 1. 0 %Jil±**J: *> Lv*. MTX^ffffl^S^g^t 
PSJfS-tt. MTX<^*-t^^#tt<^iiJf / Fffl^f&Mi-§/c^lctt. ^^-^lil 0 % J; 
u:U^iU\ *^HH<^H A-MTX*g^#li. ^fii^K, fc>o. MT 

0. 5%W_h^o4. 5 % J: 9 * $ v> 3 t fc*$f is L < . 1. 0%J-U4^4. 5 
% J: 9 /Jn 3 u 3 t fc*4f iciff $Lu„ 
[ 0 0 6 9 ] 

*f&B^HA-MTX$S^#!i, fitU#at§:HT'^i)*, ^ <?> ffl j£ l£ * JS i" 

>l is O U M. x T ^ 5 — ^ A £S x ^.$bU. PkU, 7 > € - Afiv ^rh^^^^T^t — ^ 
if **#l-f ft -5 o 
[ 0 0 7 0 ] 

^^BH<^H A-MTX;^p#(?)nl^t$)fco Ttts HA. Fl$#tt§ 'J > * 
-s M T X ^1 ^ ^ IliT'lp^ ■& 3 J: !C i , T i 5 C H*T- § ^ , HA - 

fin m * m X . - 2 0 , C-4 0*C^)figT\ ^C^ — SCBra/xfC^^SCt-e^f^-So 
HTli, M It x tK . N . N-yif^*^7;h\ N , N-yif*7t?;h\ 
y > f Jl, X A * y K x t=- h 7 t K a 7 7 > . i? Jr *r +f > x > ? 7 — 4. N x ? 7 — ^ . ^ 
^opM>\ ? u u U% £ . is =fc ^ ft <b <7) SJfc if btlS. $1 a* SU i: L T ti 
x ffliLli. 1-xf ;l,-3 - (3-y >f ;-/nf^) *^#^-(;H> ^ x ? a 

~- df- x >l il Jl * /M ; F v y -f 7 7' P tr ;b ^7 ^ # >M 5 K t£ £ <D il 'I * >M 5 Mb a ^ 
x -"<>'/ b ') ~F — ->b — 1 — -i >l — ir is — h ') X ( y i f t 7 ; 7 ) *X7t- H 7A^ 
^r^7itn*X7i-h, O — (7 — 7 V < > 7 F ') 7 7 — >t — 1 — -in- — ) — 1 , 1 

, 3. 3 — fF7>f^ r >0^ r '7Z,^ir^7 4tn,t7x7l - l-lhj!fi/5>*#i 

^-2-iF^fy-l, 2 - t K a ^ 7 7 > • & £ h*m If h ft £ . /X IS f£ ]f '14 ^ Tjn SRJ 
LTIi, #IJ z_ It . N-tFo^ryXn^^F, N-t Fn3fy-5 - J i#Uy- 
2 , 3 - 77 ^ t° * iy 5 K . 1 - t K o ^ y ^ > 7 F 7 "T 7 — >l . 1 — t F'n^-y-7-7 
f^y'/F 'J7 7-*, 3 , 4-ytFD-3-tFn^y-4-t J fV-l, 2 . 3 - 
~* > >/ h 'J7 7-4, i£ £ <?) V$ '|4 X X ^ 3RJ ^» x h 7 X ^ ;U T 5 > ' , N — > ^ ^ t ^ * 7 
> x N , N-y 477n^;Hf ^7;>, F U [ 2 - (2-> F^yxF^y) x ^ 

^] t * y% £<7>vHm&Mfrmif<htiz>, mi&<7>&. t 5 7 fjxti 

tFo^-yS, ^^*^r^^*x 7; li, '&^ICJ£ C T il * ^ IC fcv^TiJl 

ffl $ ft ^> m^-zm § z> o 

[ 0 0 7 1 ] 

^ ^ <b m t x - -< y * k m * #ir -t -s 7 > • # - * 48 ^ l tz '& h a \z m a -r -s >i - v &n %. 

Lu„ l± tK x N . N-yifi*iA7;F7 T-h^tKa79>, x? j-^k 



XU\ -e fl h CO fritf * L < . *i:fhnFn77>W)li a* ft t^S L < , & 
ttlt^lt 1 : 1 $FS Lv*. ^^fflliTkigtt^ t £ L < . 1 - x * ;i, - 3 - ( 

3 — y i f * 7 ; i ^ n tf 4 ) ^i^yM^'ii'ItffJK, f (O^/jDilJHA^^^ 
^t^y'UlcWLTO. 1 S»3b»St*F* Lv^. Jx 4£ it 44 j?m . v$tt^x^^S0 
i: L T 3 , 4-y t Fn-3-t , 2 , 3 - ^ > '/ h T >/ 

- >u ** S *fc ttf £. L < » f ^WlflHA^^^'^f^y ^SlC^LT 0 . 1 il^Si^ff 
ILu. p H 19 t L T li h x [2 - (2->h^x^h^>-) x >v ] 

£f ^ L < . jxffcm p H^6-7T'^5:t * Lv^ 0 * x JxJ&SStts - 1 0 

"C~3 Ot*^IL < , 0 *C ~ 1 5 *C t #F * L v\ Jx J£ Hf W li . 1 &f ffi ~ 4 8 iff 
ffiK, 1 2 f 4 ii^Itff I 

[ 0 0 7 2 ] 

^mniz^s^x rmmmmj tit, mfo®\z\t. mmmnxm, mm&mffitB (w%& 

JxfEtefflffm. ^ >f ji X'|4MIfJ0?. fbKttWSP^ JKtettfflflP^ ttU&ttWfPffi* £ 

comm^igL. ^h\z, ziihmmiztsi-f & mmm cmz.it. wim ^ j$w 

[ 0 0 7 3 ] 

+ f|afl(7)HA-MTXSD#a, -e <7>4i#]Mtc . Mlt. iiifF§L7§fifr, ill 

. mmm. mnm. %a^m. ffeMitimiTiiiwhufflv^ztn-i 

S. *HBfl^)HA-MTXi^#:t*«^^i:t5liffi)tttt, W IP & Y& -If? ^ L T 
fflv^ti* 3 ti)*#?Z L < . ^<7> + T-t Miff M Pit S-^M LTfflv^ns 3 t piffle #f 

[ 0 0 7 4 ] 

*f&BH<yoHA-MTX *S £r4* * W ffl £ ft )JfJ ^ t LXMM it~t Z> iz ^UU, ft iz Mfe 

HJ:LTiifLt^:H , T-^. iz mc x . mx it urn * W *. & Z t iz 

<k »K Jg**pfa<?>pHk:W!8LT s t«J:v>. * . -4- b >; t7 a . ^'J^AJ^l^iffi^ 
^JM^. vr*x*t»Ai!g. #^x^Alg. v > ^^<7) 2 ffi^^JM^V^Mttt^ V^fiB 
-5 c t \z j: 9 . JgSt*p(fa<^iSagSf lc» SE LT t «fc v^o miz, pffmizf^cx . &fe<£M 
WW*, h tlTv^T «t =k va Z<?> =k 7 ic LTlf tifz. *%lfl^HA-MTXiKn#% 
iffcSi^, ^ x # - +p- vittMi ^<?>v±tt§Mic^-^5nil 5 *fcfl^TiSE3i$ MX 
t J=v^ 0 ^;^B^<7>H A-MTXS^5*»i^ t t5 MIP^^vS^^ i: LT^^t^lc 
r^LTtt. *%Bf]^HA-MTXi^#^0. 0 1 0 /cv 1 0%w/vWgiIg, ffiL 
<tt0. l%-2. 0 % w/v ^tgStigJSx m\ztf U L < 0 . 5%-l. 5%w/v<^>§ 
St ^ t * x 1 H^fc 1 ) 1 -v3mLt£ttS4ttl[JJ:Uo 4Mb. 3<?>S-^-*l±. 

coftj-mmizx *) . ^ ti^iimm^n^m.izm^.^u ltu^. 

[ 0 0 7 5 ] 

i)*njit5S IP!*? t ^ ^ tc n if5 \h n^-t a, h a ic ii a >b *i % ^ mm ^<r> uu ft m * ft 
st^. 5 ^ tc^m^HH*^ a. zcDmm'^mcnmu^mit. (^fi 3 0 tj r 

^ h >) ^HA-MTXiB^fcitLT, 6 0 77 H >W_h. ft izft^MS 0 7j h 
> W_hco HA -MTXJK "e^v>#rHi>* fillS $ ti S c * a HbS Lt„ 

[HM] 
[ 0 0 7 6 ] 

[ 0 0 7 7 ] 



imnm 1 - 1 : 

2 - [ N - CN- [ N - [4 - C C ( 2 , 4-y7; > ^ ^ ] 

i^^t^—^t' ; ] :MTX-«-PhePhe-NH-C 2 H 4 -N 
H 2 (fb^&l ) ^Mii 

(a) Cbz-Phe-NH-C 2 H 4 -NH-Boc ( it^m 1 a ) Mil 
N-*4t^> i /^y-L-7i-iT7-> (Cbz-Phe : 7. 1 6 g . 25. 4 

mmol) tN-t-^F^y*'H-A-xf L>y7;>||g (5. 0 0 g x 2 5 
. 4 mm o 1 ) M-tFo^y^>'/h'J7'/-^ m (HOBT : 4. 2 8 g x 2 
8. Ommol) kN->f (NMM: 3. 0 7 m L x 28. Ommol) 

§y > f 4 at ; K ( D M F ) 1 0 0 m L \z mm L . ^tltft Tl-xf i-3-( 
3-y>fi7; n'Dfil^^^yMU'filfi (EDC : 5. 3 6 g x 28. Om 
mo 1 ) ^fln£ . ifiT'l 0 ffl M.W Ltz. Ixftmlz 1 0 % ^ ^ > Wi^'Em^^ z. . ffi ft L 

7 (>gft>ggft ?dd**a: >?;-*=95 : 5) T If M L . &&W\fc<7>mm<t& 
m 9 . 6 9g*#fe. 
[ 0 0 7 8 ] 

'H-NMR ( 2 7 0 MHz, DMSO-d 6 ) : 5 1 . 37 ( 9 H\ s). 2. 69- 
3. 19 ( 6 H x m) x 4. 12-4. 22 ( 1 H * m) . 4. 93 ( 2 H* dd. J = 
12. 9Hz. J = 1 5 . 1 H z ) x 6. 75 ( 1 H. br. t ) * 7. 22-7. 33 
( 1 0 H * m) . 7. 48 ( 1 H. d. J = 8 . 6 H z ) . 8. 05 (1H\ br. t) 

L C/MS :44 1. 9 (M + H + ) 464. 1 (M+Na+) 
[ 0 0 7 9 ] 

(b) Cbz-PhePhe-NH-C 2 H 4 -NH-Boc ( {t^W 1 b ) ^Mm. 
it&m la (9. 6 9 g x 21. 9 mm o 1 ) t > n 2 0 OmL izMffl L . 10 

%^7y^Aj^i5 0 0mgt»£, *ifSITlfiT'l BttriL/:. /x J£ & & <fc 9 
ftfc®% ^ 8!l&* il^ffill^ L fc. 3<7>$rX tCbz-Phe (6. 9 2 g x 23. 1 mm o 
1) tHOBT (3. 7 1«> 24. 2mmol) tNMM (2. 66mL. 24. 2m 
mol) ^y>fi*^7;F (DMF) 5 OmLtgiL, TEDC ( 4 . 

6 4 g . 2 4. 2 mm o 1 ) ^/)Di, 1ST 1 0 mUW L fc. Jx Jt*i* lc * % /m £ . 1 0 % 

n -7 h r ^ -7 >f ( }g tfi 7 n a * ^ A : > 7 J - ^ = 9 0 I 1 0 ) T'lfi L , 6 fe HI 

fr^^Ufb^t/ 1 2 . 8g^t#/io 
[ 0 0 8 0 ] 

'H-NMR ( 2 7 0 MHz, DMSO-d{) :fi 1. 37 ( 9 H\ s). 2. 62- 
3. 18 ( 8 H x m) x 4. 18-4. 29 (lH\m). 4. 40-4. 51 (1H\ 
m). 4. 93 ( 2 H x s). 6. 72 ( 1 H* br. t ) x 7. 10-7. 32 (15 
Hx m) x 7. 46 ( 1 Hx dx J=8. 6Hz)x 7. 97 (1H\ br. t ) x 8. 
11 (lHx dx J = 7. 9Hz) 

L C/MS : 5 8 8. 8 (M + H + ) 6 11. 1 (M+Na+) 
[ 0 0 8 1 ] 

(c) Cbz-Glu (OMe) PhePhe-NH-C 2 H 4 -NH-Boc ( it&m 
1 c ) <7)M3t 

fb-o-^ lb (11. 1 g x 18. 9mg) 4>n-* 8 0 0mL!:DMF50mL!: 
THF 5 0 OmLlcgIL, 1 0%^7y-7ASI 1 . 0 0 g * fin z_ , t^MMM % TMU 
T* 1 0 IK# L fc. J5tJ£S£-& «k *) * gij^x Millie L fc. zconm tN-**i # ^ 

>-/^y-L-r^5';>»-y->f ^ixf* (Cbz-Gl u (OMe) : 5 . 5 
8gx 18. 9mmol) hHOBT (3. 18gx 20. 8mmol) tNMM (2. 
29mLx 20. 8mmo 1) ^DMF 1 0 OmLtSIL, * ft fit ft TEDC ( 3 . 9 



9g> 2 0. 8mmol) $i]D£, lfit'2 0P«ff Lfc. i^IttTJxKH: 1 0 % ^ 
^>M^Mz_£. C fcifcjg* . 5 %tf *Ti5fe^^. x # r * # v U ? n -7 H 7 =, -7 
-f ( >g £tV S« x ? n a > 7 > : t 9 ) - >i = \ 0 : 1 ) T#i M L . > 7 ; - * £ fia x. it 
C $ -t±fife^*^Sft£-t/ 1 1 . 1 gtifc. 
[ 0 0 8 2 ] 

1 H-NMR(2 7 0MHZxDMSO-d 6 ) : 8 1 . 36 ( 9 H. s ) . 1. 64 
-1. 80 ( 2 Hx m) . 2. 17-2. 23 ( 2 Hx m) x 2. 76-3. 12 (8H 
.m). 3. 56 ( 3 Hx s ) . 3. 93-4. 03 ( 1 H* m) * 4. 40-4. 58 
( 2 Hx m) x 5. 00 ( 2 H . s ) * 6. 68 (1H, br. t). 7. 18-7. 4 

4 ( 1 6 H\ m) . 7. 84-7. 90 ( 2 H. m) . 8. 19 ( 1 Hx d. J=7. 7 
H z ) 

L C/MS : 7 3 2. 4 (M + H + ) . 754. 4 (M+Na+) 
[ 0 0 8 3 ] 

(d) MTX-«-PhePhe-NH-C 2 H 4 -NH-Boc 1 d ) ^Mit 
it^m lc ( 3 4 8 m g x 0. 4 7 6 mmo 1 ) tii ? i-i 1 OmL tfF 7 t 

7 7 > 1 0 m L icJS® L . 1 0 % => x ^ 3 3mg**i, HMT^fiT- 1 

(2, 4-y'T; ; - 6 - -f 7- ') ; J — tl > * ) -N-ifi7; ; ] : 1 9 7 

m g x 0. 547mmol) tHOBT (76mg, 0. 4 9 9 mmo 1 ) tN->f * 
fnn*> ( N M P ) 4mLlC)§fSL, TN-if it** 'J > (NMM, 55 

fx L x 0. 499mmol) tEDC ( 1 0 5 m g . 0. 5 4 7ramo 1) tilU, IS 

T'4 0 remit L fc. /xifcifck: 5 %If *$Ad£± c fcifcig* x # r * ^7 9 a * n v h r 
^ 7 >j ( m aj }g$£ x ? n a > y -v : > 9 ; - 'i = 1 0 : 1 ) . m^x . 7;>y 
* (NH-DM 1 0 2 0 , 1 00-200mesh. S ± x M >- t ffc^tf it £ ft fill ) # ^ 

( ft zS 9 uu * 9 > : } 9 J - >l= I 0 : 1 ) T'fi! M L x it 

fe^*<7)^Hfb^t/ 3 6 2 mg^#/:. 
[ 0 0 8 4 ] 

1 H-NMR(270MHzxDMSO-d 6 ) : S 1 . 35 (9H> s ) . 1. 78 
- 1 . 94 (2Hxm)x 2. 23 ( 2 Hx m) x 2. 69-3. 10 ( 8 Hx m) x 3 
. 22 (3Hx s). 3. 55 ( 3 H , s ) . 4. 27-4. 52 ( 3 H x m) x 4. 7 
9 (2Hx s). 6. 63 (2Hx br. s ) * 6. 70 ( 1 H . br. t ) . 6. 82 
(2Hx dx J = 8 . 9Hz)x 7. 06-7. 25 ( 1 0 Hx m) x 7. 46 ( 1 Hx 
br. s)x 7. 66-7. 88 ( 5 Hx m) x 8. 06-8. 17 ( 2 Hx m) x 8. 

5 6 ( 1 H x s ) 

L C/MS :9 0 5. 5 (M + H + ) 
[ 0 0 8 5 ] 

(e) MTX-a-PhePhe-NH-C 2 H 4 -NH 2 ( it&m 1 ) *>8I3I 
it^m ld(360mgx 0. 398 mm o 1 ) lc, ^T, h ') 7 ii t a mm 5 m L 

[ 0 0 8 6 ] 

1 H-NMR(270MHzxDMSO-d 6 ) : d 1 . 80-1. 96 (2Hxm) 

x 2. 20-2. 28 (2Hxm)x 2. 45 (2Hx tx J = 6 . 6Hz)x 2. 70 

-3. 10 (6Hxm)x 3. 22 ( 3 Hx s)x 3. 55 ( 3 Hx s)x 4. 26-4 

. 52 (3Hxm)x 4. 79 ( 2 H x s)x 6. 61 ( 2 H , br. s ) x 6. 82 ( 

2Hx dx J = 8 . 7Hz)x 7. 06-7. 21 ( 1 0 H x m) , 7. 46 ( 1 Hx b 

r. s ) x 7. 65-7. 73 ( 3 H x m) x 7. 85 ( 1 Hx d, J = 8 . 1 H z ) x 
8. 08-8. 16 (2Hxm)x 8. 56 ( 1 H * s) 

L C/MS 18 0 5. 3 (M + H + ) 



[ 0 0 8 7 ] 

immm 1-21 

4, 7, 10-h'i^^^-13-CN-CN-CN-C4-[[(2, 4 - V ~r 3 J 
- 6 - -7' t 'J - 4 ) > 4 ] if*7; J] - « — (05->f 474? 

3 4)] 7i-i?7-4] "7 ac ^. 4 T 7 — 4 T 3 J ] h 'J f 7)-47 ; > : MTX"« 
-PhePhe-NH-C x 0 H 2 0 o 3 _NH 2 (^n!2 ) ^ft^in 

(a) Cbz-Phe-NH-C 10 H 2 0 o 3 _NH_Boc < ^nft 2 a ) ^Mii 
N-^i^-O'/Jfy-L^i-i^^-y (Cbz-Phe : 8 5 2 mg> 2. 85 

mmol) ^ N - t - ~f h * is *) 4 # - 4 - 4 , 7, 1 3 - F 'i 

f^>y'7;> ( 7 6 0 mg, 2 . 3 7 m m o 1 ) i: 1 - n K a >- ^ > h ') T '/ - 4 
^ (HOBT : 3 6 3 mg, 2. 3 7 mm o 1 ) ^ S> > =f- 4 * 4 a t 3 H ( D M F ) 
6mLCSiL, ^ ff}f T 1 - ^ * 4 - 3 - ( 3 - i> > 4 t 3 ;^nf4)7)i|yM 
3HJ^St^ (EDC : 5 4 6 m g x 2. 85mmo 1) ^^x. SfiT*2 BMff L/i„ 

7 (>gtii>g^ * n n > ? > : > ? ; - 4 = l 00 : 3) T* ff §U L . tt^HfUfLilr 

m i . 3 5g*#fc. 

[ 0 0 8 8 ] 

1 H-NMR (2 7 0MHz. CDC 1 3 ) : S 1 . 43 ( 9 H . s). 1. 56-1 
. 74 ( 4 Hx m) x 3. 06 ( 2 H . d. J=6. 8Hz). 3. 17-3. 58(1 
6 Hx m) . 4. 30-4. 39 ( 1 H> m) , 4. 98 (1H\ b r ) x 5. 08 (2 
Hx s ) x 5. 50 (lHx br)x 6. 40 ( 1 Hx br)x 7. 16-7. 32 (1 
0 H x m) 

L C/MS :624. 3 (M+Na+) 
[ 0 0 8 9 ] 

(b) Cbz-PhePhe-NH-C} 0H20O3-NH-B0C ( {t&$3 2 b ) <r> 

it^m 2a (1. 35gx 2. 24mmol) 2mLtg*U 10% 

^•7y^A^| 2 0 0 mgt»i., *iiHMTlfiT4f ^flJtLfc. Jx J£ & ^ & <k 9 
nm%*> MffiM L fc. tCbz-Phe (1. 07gx 3. 57 mm o 

l)tHOBT(514mgx3. 36 mm o 1) t DMF 1 OmL \zMM L x 
TEDC (688mgx 3. 59 mm o 1 ) % fln x. , IfiT 2 B KtSJt L fc. JxJC^lcS 

ixf ;^/)Di, 1 o°/o^x>iMii 5%mw7kx tafn^j^TKT'^tvt^x fit m-y v 

^AT'SISLf;. IffilLTff bilfc^I^y 'J ^7 ^ 4 ^7 7 Z, ^ P 7 h ^*77 ^ ( >g ft 
>g$jt ^ ? n a > 7 > : > 7 ; - 4 = 1 0 0 : 3) XMU L fc. n--^^>^7]nx.£t 
afe-it^t/^4£Cx ^>IX LT^Ufb^t/ 1 • 5 6gt#t. 
[ 0 0 9 0 ] 

iH-NMR(270MHzx CDC 1 3) : S 1 . 43 (9Hx s ) x 1. 60-1 
. 78(4Hxm)x 2. 96-3. 60 (20Hxm)x 4. 42-4. 59 (2Hx 
m) x 4. 96-5. 07 ( 3 H x m) x 5. 41 ( 1 Hx br. d ) * 6. 39 (1H 
x br)x 6. 73 (lHx br. d ) x 7. 08-7. 31 ( 1 5 Hx m) 

L C/MS :771. 3(M+Na+) 

[ 0 0 9 1 ] 

(c) Cbz-Glu (OMe ) P h e P h e-NH-C } 0 H 2 0 O 3-NH-B o c 
( I'Lrr^ 2 c ) <r>mm. 

2b (500mgx 0. 668 mm ol) ^in-ilOmL fcJg)W L x 10 
%^'7y^z,^il 5 0mg?i/]Di, HMTtfiT- 1 Hfltff L fc, Jx J£ & & «k 9 

nm^^mfc. mmmmttz* zconm t n-^4 -l- 74 ? 3 >m- r 

-Hiixf* (Cbz-Glu (OMe) :2 17mgx 0. 734mmol)hH 
OBT(102mgx 0. 668 mm o 1) IDMF5 mL izmffl L x TE D C 



(14 lmg, 0 . 7 3 4 mm o 1 ) ^i)Di, 1ST 1 6 iff F$mft L fz, fx w lz m Wk ^ 

* >\,-&iia*.. i o x 5%mmyk. mftMM*~eyt&&.. m&+h >)*?u 

i? 9u* * 9 y : 19 J - >i= 1 0 0 : 5) T-ftlLfc. n -^^>^i)Di.5 i: Qfe 

vt^t/^^C. ^KLTilfb^f 5 2 9 mg^#t. 
[ 0 0 9 2 ] 

iH-NMR (270MHz. DMSO-d 6 ) : 8 1 . 36 ( 9 H. s). 1. 50 

- 1 . 8 5 ( 6 Hx m) . 2. 2 0 ( 2 H . t. J = 7 . 9 H z ) . 2. 70-3. 10 
( 8 Hx m) . 3. 25-3. 4 8 ( 1 2 H . m) . 3. 56 ( 3 H . s ) . 3. 93- 
4. 02 ( 1 H . m) s 4. 20-4. 60 ( 2 H . m) . 5. 00 ( 2 H . s). 6. 
77 ( 1 H . br. t). 7. 10-7. 45 ( 1 6 H* m) . 7. 82 ( 1 H . b r . 
t x J=6. 1Hz) , 7. 91 (1H\ d. J = 7 . 9 H z ) . 8. 22 ( 1 Hx d. 
J = 7 . 9 H z ) 

L C/MS :9 14. 3(M+Na+) 
[ 0 0 9 3 ] 

(d) MTX-a-PhePhe-NH-C i 0 H 2 0 o 3- NH - Boc < ft at/ 2 d 
) <t>Mjh 

fb^-tl 2c ( 5 1 4 m g x 0. 5 7 6 mmol) *>n-*30 mLtJil L . 10 

w u&m i o o mg ^itHMTiST'i. smmmftttz, ixm-ms 

m «fc 9 ft*^ ^ Mffi-il^ L /co Z^)^S i: 4 - CN - ( 2 , 4-y7; J-6-7' 

t — ^ > J), ) -N->f*7; ; ] : 2 8 1 m g . 0. 864mmol) 

tHOBT (13 2mg, 0. 864 mm ol)^DMF5mL izfeffl L . *i4)IffTE 
DC ( 1 6 6 m g x 0. 8 6 4 mm o 1 ) ^Tjn *. . Ifif 2 B n JtJ$ L /c « Jx J£S [c 5 % 
* £ fln £ £ c £ ifcjg* t ;>y')*ri (NH-DM 1 0 2 0 , 1 00-200me 

n a > ? > : i ? J-i=l 0 0 : 7. 200. ? a n * ^ u : > 7 ; — >v = 1 00 : 4 
) T'fiiL, Hfem*^^Sfb^^4 1 5mg^#/:. 
[ 0 0 9 4 ] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : 8 1 . 36 ( 9 H. s). 1. 48 

- 1 . 61 ( 4 Hx m) . 1. 81-1. 92 ( 2 Hx m) x 2. 24 ( 2 Hx t . J = 
7. 9Hz). 2. 70-3. 1 0 ( 8 H x m) . 3. 2 2 ( 3 H . s ) . 3. 25-3 
. 47 (12Hxm)x 3. 54 ( 3 Hx s ) . 4. 25-4. 50 ( 3 Hx m) x 4. 
79 (2Hx s ) x 6. 61 (2Hx br. s)x 6. 76-6. 83 ( 3 H x m) x 7 
. 06-7. 24 (lOHxm). 7. 45 ( 1 H x br. s ) x 7. 67-7. 80 ( 
4H.m)x 7. 86 ( 1 Hx d. J = 8 . 1Hz) , 8. 09 ( 1 Hx dx J = 7 . 4 
Hz)x 8. 15 (lHx dx J = 8 . 1 H z ) x 8. 56 ( 1 Hx s) 

L C/MS : 1087. 5 (M+Na+) 
[ 0 0 9 5 3 

(e) MTX-a-PhePhe-NH-C i 0 H 2 0°3 _NH 2 ('^t2 ) *>8l3i 

2d(413mgx 0. 388 mm o 1 ) lc, |(^T, h ') ? >i ir a mWt 3 m L 

r ^ 7 i (mttimm >;^nn>?>: >?;-4=100 : 7> 2 0) TJffiftJI L x ftfe 
^*<^^Sfb^^7 3 4 4 m g tllfc, 
[ 0 0 9 6 ] 

1 H-NMR(270MHZx DMSO-d 6 ) : 8 1 . 49-1. 95 ( 4 Hx m) 
x 1. 81-1. 92 (2Hxm)x 2. 24 (2H. t x J = 7 . 9Hz)x 2. 70 
-3. 10 (8Hxm)x 3. 22 ( 3 H . s ) x 3. 25-3. 47 (12Hxm)x 
3. 54 (3Hx s ) x 4. 25-4. 50 ( 3 H . m) x 4. 79 ( 2 H . s)x 6. 
61 (2Hx br. s ) x 6. 76-6. 83 ( 3 H x m) x 7. 06-7. 24 (10 
HxirOx 7. 45 ( 1 Hx br. s)x 7. 83 ( 1 Hx br. t x J = 5 . 8Hz) 



. 8. 01 ( 1 Hx d. J = 7 . 9Hz) , 8. 09 ( 1 Hx d . J = 7 . 1 H z ) * 8 

. 15 ( 1 Hx d. J = 7 . 8 H z ) . 8. 56 ( 1 Hx s) 

L C/MS 19 6 5. 5 (M + H + ) 
[ 0 0 9 7 ] 

immm i - 3 ] 

MTX-a-PhePhe-NH-C i o H 2 0°2 _NH 2 (^a^3 ) ^Mat 
HSfefll l-2t [b] ti <t> T . N - t - -7 h df-x # >v #->i - 4 . 7 , 1 0 - h '! ir* 
- 1 . 1 3 - h M ^7 > • T 5 > ■ <7> n t> *) \Z N - t - -? h ^ is ii >l # — ^ - 4 > 9 - ! J 
Jr*r*f- 1 , 1 2-Ff*>yT;>tfflUT, ifelj^ <?)iifbnt 2 2 lmg^i/: 

o 

[ 0 0 9 8 ] 

X H-NMR (400MHz. DMS0-d 6 ) : d 1 . 47-1. 60 ( 8 H> m) 
. 1. 80-1. 95 ( 2 Hx m) x 2. 20-2. 29 (2H\m). 2. 60 (2H 
. t). 2. 70-3. 10 (6H\m). 3. 22 (3H\ s). 3. 25-3. 50 
( 8 H\ m ) , 3. 54 ( 3 H x s ) * 4. 25-4. 49 ( 3 H* m) * 4. 79 (2 
H . s ) x 6. 60 ( 2 H x br. s). 6. 81 ( 2 H . d. J = 8 . 4Hz) , 7. 

06- 7. 20 ( 1 0 H. m) s 7. 45 ( 1 H . br. s ) . 7. 65 ( 1 H . br. 
s). 7. 70 ( 2 H . d). 7. 73 ( 1 Hx br. t ) x 7. 83 ( 1 Hx d). 8 
. 10 ( 1 Hx d ) x 8. 11 ( 1 H x d). 8. 55 ( 1 Hx s) 

L C/MS :9 4 9. 5 (M + H + ) 
[ 0 0 9 9 ] 
CUffiEfll 1 - 4 ] 

MTX-a-PhePhe-NH-CgHi 6 0 2 -NH 2 ( it^m 4 ) <^M3t 
USSfl 1 - 2 i: ls]*i<7>7jv£T*. N - t - ~f Y # ^ ^-^ - 4 . 7 , 1 0 - h ') ir * 
*f - 1 , 1 3 - h ') # > • t 5 > -co t> *) \z N - t - ~f V * is Ji >i * =. >i - 4 , 7 — is* 
•fr**f- 1 , 1 0-f*>^7;>tffluf> Hfe^*^^Sfb^-^ 4 0 7ragt#/:. 
[0100] 

} H-NMR ( 4 0 0 MHz, DMSO-d 6 ) : S 1 . 50-1. 57 ( 4 Hx m) 
. 1. 85-1. 91 ( 2 H x m ) . 2. 21-2. 2 8 ( 2 H . m ) . 2. 6 0 ( 2 H 
» t ) x 2. 70-3. 13 ( 6 H. m) x 3. 22 ( 3 H x s ) * 3. 25-3. 45 
( 8 Hx m) x 3. 55 (3Hx s ) x 4. 27-4. 49 (3Hxin)x 4. 79 (2 
Hx s ) x 6. 60 (2Hx br. s)x 6. 82 (2Hx dx J = 8 . 8Hz)x 7. 

07- 7. 21 (10Hxm)x 7. 43 ( 1 H x br. s ) x 7. 69 ( 1 H * br. 
s)x 7. 71 (2Hx dx J = 8 . 8Hz)x 7. 75 ( 1 H x br. t ) * 7. 85 
(lHx d ) x 8. 08 (lHx d ) x 8. 13 ( 1 Hx d ) * 8. 56 ( 1 H * s) 

L C/MS 19 2 1. 4 (M + H + ) 
[0101] 
[JtlM 1 - 5 ] 

MTX-«-PhePhe-NH-C 6 H! 2 0 2 _NH 2 (^nt 5 ) ^ftSjii 
HflEfll 1 - 2 t IB]*ic7>7jv£-c?x N- t - ^ h *is * 'i 4 , 7 , 1 0 - h ') Jr* 

■t - 1 , 1 3 - h J] > ^ T 5 > <?> ft 9 \z N - t - -f V * is * >i # — ^ - 3 , 6 - x 
1 » 8 - ir 9 7>^T5>^fflv^Tx Hfe^*c7>^Hfb^-t/ 1 4 8mg4#/:. 
[0102] 

1 H-NMR(270MHzxDMSO-d 6 ) : d 1 . 8 1-1. 9 1 ( 2 Hx m) 
x 2. 20-2. 25 (2Hxm)x 2. 61-2. 64 (2Hx t ) * 2. 70-2. 
97 (6Hxm)x 3. 22 (3Hx s ) * 3. 27-3. 47 (8Hxin)x 3. 55 
(3Hx s)x 4. 27-4. 47 ( 3 H x m) x 4. 79 (2Hx s)x 6. 62 (2 
Hx br. s)x 6. 82 (2Hx dx J = 8 . 7Hz)x 7. 06-7. 25 (10H 
xm)x 7. 46 (lHx br. s ) . 7. 67 ( 1 Hx br. s)x 7. 71 (2Hx 
dx J = 8 . 6Hz)x 7. 85 ( 1 H x d ) x 7. 92 ( 1 H x br. t)x 8. 07 



( 1 Hx d). 8. 15 ( 1 Hx d). 8. 56 ( 1 H* s ) 
L C/MS : 8 9 3 . 6 (M + H + ) 
[0103] 

immm 1 - ei 

MTX-a-PhePhe-NH-C 4 H 8 0-NH 2 ^Mit 

njtefli i - 2 t is]*i<7>7raT*. n - t - -f b n >v - 4 , 7 , i o-h 

— 1 . 1 3 — h ^7 > • T 5 > ■ <7) n t> *) \z N - t - -? h * is ii 'I t* — ^ - 3 - * * "tf 
- 1 . 5-^>?>^7;>tffluT, Itfi^^^^Hfr;^ 5 2mg$#fc, 

[0104] 

X H-NMR (270MHz. DMSO-d 6 ) : 8 1 . 84-1. 9 2 ( 2 Hx m) 
. 2. 20-2. 27 ( 2 Hx m) x 2. 60-2. 64 ( 2 H . t ) x 2. 71-2. 
99 (6H> m) , 3. 22 ( 3 Hx s). 3. 25-3. 45 ( 4 Hx m) x 3. 54 
( 3 Hx s ) x 4. 27-4. 50 ( 3 Hx m) x 4. 79 ( 2 Hx s). 6. 61 (2 
H . br. s). 6. 81 ( 2 Hx d. J = 8 . 4Hz) , 7. 05-7. 21 (10H 
. m) . 7. 45 ( 1 Hx br. s). 7. 65 ( 1 Hx br. s). 7. 70 ( 2 H . 
d . J = 8 . 6 H z ) s 7. 84 ( 1 H . d). 7. 91 ( 1 H . br. t). 8. 07 
( 1 Hs d ) x 8. 15 ( 1 Hs d ) x 8. 55 ( 1 Hx s) 
L C/MS 18 4 9. 4 (M + H + ) 
[0105] 

MTX-a-PhePhe-NH-CsHi 0 -NH 2 Ut&W 7 ) ^Mm 

#5jMJ 1 - 1 t mftnftyfc T s N - t - ~f Y * i^ ij >v >v - l , 2 - x * v > i? ~r 5 

> <?> ft t> *) \Z N — t - ~f V ^ i/ t) n # — ^ - 1 . 5-^>?>y7;>^|uT, ft fe^fr 

*<7>4ffflftl^ 1 4 8 m g ^#f:. 
[0106] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : S 1 . 16-1. 56 ( 6 Hx m) 
» 1. 81-1. 97 ( 2 H x m ) . 2. 21-2. 29 ( 2 H . m ) . 2. 69-3. 
06 ( 6 H. m) . 3. 23 ( 3 H\ s ) * 3. 55 ( 3 Hx s ) * 4. 25-4. 50 
( 3 Hx m) x 4. 80 ( 2 H x s ) . 6. 65 ( 2 H x br. s ) . 6. 82 ( 2 H x 
dx J=8. 6Hz)x 7. 08-7. 24 ( 1 0 Hx m) x 7. 50 ( 1 H x br. s 
) x 7. 60-7. 89 (5Hxm)x 8. 10-8. 16 ( 2 H . m) x 8. 55 (1 
H x s ) 

L C/MS 18 4 7. 4 (M + H + ) 
[0107] 

imt&m 1 - si 

MTX-a-PhePhe-Lys-OMe ( it&W 8 ) <7)M3t 

HSfetfO 1 - 2 h IBHf <7>7r£T*x N - t - -f V *ri/ * >i #->i - 4 , 7 , 1 0-h ')t^f 

— 1 . 1 3 - h # > ^ t 5 > • tf> ft 9 tc N - £ - t - ~f V * is ii >i # — ^ - L - 
> • > ^ ;u x kta, Afflux, ^fe^*c7)^Hfb^# 1 7 8 m g 

[0 1 0 8] 

1 H-NMR(270MHzx DMSO-d 6 ) : 8 1 . 25-1. 34 ( 4 Hx m) 
x 1. 56-1. 69 ( 2 Hx m) x 1.7 5 - 1. 9 0 ( 2 H, m) , 2. 18-2. 
25 (2Hx br. t ) x 2. 50-2. 60 ( 2 H x m) x 2. 65-3. 07 (4H 
x m) x 3. 22 (3Hx s ) x 3. 54 (3Hx s ) x 3. 60 (3Hx s ) x 4. 1 
5-4. 60 (4Hxm)x 4. 79 (2Hx s ) x 6. 63 (2H. br. s)x 6. 
81 (2Hx dx J = 8 . 7Hz)x 7. 00-7. 25 ( 1 0 H . m) x 7. 45 (1 
Hx br. s)x 7. 62 ( 1 H x br. s ) x 7. 69 (2Hx dx J = 8 . 6Hz) 
x 7. 80 (lHx d ) x 8. 05 ( 1 Hx d ) x 8. 16 ( 1 Hx d ) x 8. 30 (1 
Hx d) x 8. 56 (lHx s) 

L C/MS : 9 0 5 . 4 (M + H + ) 



[0109] 

immm i - 9 ] 

MTX-a-PheGl y-NH-C i oH 2 0 0 3 _NH 2 < ^n* 9 ) *>®I3h 

II JMJ 1 - 2 (a) <?)Ig^N-^^t''<> l / i f-y-L-7i^^7 7- >^n^ , )lC 

^ifft^ 5 2 8 m g ^ifc. 
[01 10] 

1 H-NMR (2 7 0MHz. DMSO-d 6 ) : 8 1 . 5 1-1. 64 (4H, m) 
. 1. 84-1. 94 ( 2 H. m) . 2. 21-2. 30 ( 2 H . m) * 2. 55 (2H 
. t. J = 6 . 3Hz) , 2. 78-2. 92 ( 1 H, m) > 3. 03-3. 76 (17 
Hs m) . 3. 22 (3H\ s). 3. 55 ( 3 H . s). 4. 26-4. 52 ( 2 H . 
m). 4. 79 (2H, s). 6. 63 ( 2 H . br. s ) . 6. 82 ( 2 H . d . J = 
8. 7Hz). 7. 11-7. 24 ( 5 H. m) . 7. 47 ( 1 Hx br. s ) , 7. 6 
2-7. 72 ( 4 H . m) s 8. 04-8. 16 ( 2 H* m) . 8. 28 ( 1 H . br. 
t ) . 8. 56 ( 1 H . s) 

L C/MS :8 7 5. 5 (M + H + ) 

[01113 

immm 1 - 1 o : 

MTX-a-PheGl y-NH-C i o H 20°2 _NH 2 < 1 0 ) ^Mm 

HSfefl 1 - 9 t ls]«<7>^v£T*s N - t - ~f V * x ii >v - 4 . 7 , 1 0-F U^f 

■tf — 1 , 1 3 - h M t* # > • T 5 > • <7> n 9 tc N - t - 7* h ^ is J] >i t* - ^ - 4 , 9 - 'J 
1 » 1 2-Ff^>y*7;>^ffluT i if fe JUS ft 3 0 Omg^if; 

o 

[01 123 

} H-NMR ( 4 0 0 MHz, DMSO-d 6 ) : 8 1 . 47-1. 50 ( 4 Hx m) 
» 1. 54-1. 60 ( 4 H. m) x 1. 82-1. 95 ( 2 H . m) . 2. 25-2. 
28 ( 2 H. m) x 2. 58 ( 2 H. t . J = 6 . 6 H z ) . 2. 82-2. 87 (1H 
x m) s 3. 02-3. 07 ( 3 H. m) . 3. 22 ( 3 H x s ) * 3. 25-3. 41 
( 8 Hx m) x 3. 55 ( 3 H x s ) . 3. 55-3. 63 ( 2 H x m) x 4. 28-4 
. 47 ( 2 Hx m) x 4. 79 (2Hx s)x 6. 60 (2Hx br. s ) * 6. 81 ( 
2Hx dx J=8. 8Hz)x 7. 09-7. 18 ( 5 Hx m) . 7. 45 (1H, br 
. s)x 7. 59 (lHx br. t ) x 7. 66 (lHx br. s)x 7. 70 (2Hx 
dx J=8. 8Hz)x 8. 02 (lHx d ) x 8. 08 ( 1 H . d)x 8. 26 (1H 
x br. t)x 8. 56 (lHx s) 

L C/MS :8 5 9. 3 (M + H + ) 

[01 133 

immm 1 - 1 1 : 

MTX-a-PheGl y-NH-CgHi 6 0 2 -NH 2 ( 1 1 ) ^MM 

1 - 9 t [B]ti^^>STx N - t - ~f V * is J] >i # - >i - 4 , 7 , 1 0 - h ') ir * 
-t - 1 , 13-h')f*>^T;>tf)f\JjDlcN-t-^h i fy**# = i- 4, 7 — 
ir**f- 1 , 1 0 - # > i? T 5 > -%m v^T x if fe JSrt:-£-Jft 3 0 Omg^ifc. 

[01 141 

1 H-NMR(400MHzxDMSO-d 6 ) : 8 1 . 53-1. 6 2 ( 4 H, m) 
x 1. 82-1. 92 (2Hxin)x 2. 20-2. 27 ( 2 H . m) x 2. 50-2. 
60 (2Hx t)x 2. 81-2. 86 ( 1 H* m) . 2. 97-3. 08 ( 3 Hx m) 
x 3. 22 (3Hx s)x 3. 25-3. 47 (8Hxm)x 3. 55 (3Hx s)x 3 
. 55-3. 73 (2Hxm)x 4. 24-4. 47 (2Hxm)x 4. 79 (2Hx s 
)x 6. 60 (2Hx br. s ) . 6. 81 (2Hx d ) . 7. 12-7. 21 (5Hx 
m)x 7. 45 (lHx br. s ) . 7. 60 ( 1 Hx br. t)x 7. 63 (lHx b 
r. s)x 7. 69 (2Hx d ) x 8. 03 ( 1 H x d ) . 8. 10 ( 1 Hx d ) x 8. 



2 8 ( 1 H x b r . t) > 8. 56 (1H, s) 
L C/MS : 8 3 1 . 3 (M + H + ) 
[01 15] 

immm 1-12] 

MTX-a-PheGly-NH-C 6 H 1 2 0 2 -NH 2 ( it&W 1 2 ) ^Wat 
fUMJ 1 - 9 t mWtcoli'&T* . N - t - -f b * is ii >v & — >v - 4 , 7 , 1 0 - h 'J ir * 
— 1 , 1 3 - h f ii > is T 5 > ■ <7) ft 0 tc N - t - -? h * is ii >i # - ^ - 3 . 6 - ^ 
1 , 8-* ? ^yT^y^ffluT^ m^m^^WMit^^ 1 8 lmg^if:. 
[01 16] 

X H-NMR (270MHz. DMSO-d 6 ) : 8 1 . 83-1. 9 2 ( 2 H. m) 
. 2. 21-2. 27 ( 2 H. m) . 2. 60-2. 65 ( 2 H . t ) . 2. 75-3. 
10 ( 2 H x m) x 3. 22 ( 3 Hx s ) . 3. 23-3. 46 ( 1 OH, m) > 3. 5 
5 ( 3 H . s). 3. 55-3. 75 ( 2 H x m) x 4. 25-4. 52 ( 2 H x m) x 
4. 79 ( 2 H . s). 6. 61 ( 2 H . b r . s ) . 6. 82 ( 2 H . d . J = 8 . 6 
Hz). 7. 10-7. 20 ( 5 H . m ) x 7. 45 ( 1 H . br. s ) * 7. 63-7 
. 72 ( 4 Hx m) . 8. 00 ( 1 H . d ) . 8. 10 ( 1 Hx d). 8. 27 ( 1 Hx 
br. t). 8. 56 ( 1 Hx s) 
L C/MS :8 0 3. 4 (M + H + ) 
[01 17] 
L^MM 1-13] 

MTX-a-PheGl y-NH-C 4 H 8 0-NH 2 ( it&W 13). 
[01183 

1 - 9 t m tl <7) -n >£ T . N- t - -fY *is tM >i 4 , 7 , 1 0 - h 'J 

*f - 1 , 1 3 - h t* # > • T 5 > • <7> ft 9 IC N - t - "7 h is Jl >l * - >i - 3 - * * "tf 

- 1 , 5 ^ > 9 is is ~F ; >^ffluT, ^fe^^^^Hfb^"^ 3 1 8mg^if;„ 

[01 19] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : S 1 . 82-1. 9 5 ( 2 H. m) 
. 2. 22-2. 27 (2H.m). 2. 59-2. 64 (2H. t). 2. 73-3. 
15 (2H.m). 3. 23 ( 3 H . s ) * 3. 25-3. 38 (6H.m). 3. 55 
( 3 H. s ) x 3. 46-3. 77 ( 2 H* m) * 4. 23-4. 51 (2H.m). 4 
. 79 ( 2 Hx s). 6. 62 ( 2 H . br. s). 6. 82 (2H. d. J = 8 . 6H 
z ) . 7. 10-7. 17 ( 5 Hx m) x 7. 47 ( 1 H . br. s ) * 7. 63-7. 
75 (4Hxm)x 8. 02 ( 1 Hx d ) * 8. 11 (1H. d). 8. 27 ( 1 Hx b 
r. t ) x 8. 56 (lHx s) 

L C/MS :7 5 9. 3 (M + H + ) 
[0120] 
CUffiEfll 1-14] 

MTX-a-PheP r o-NH-C i 0 H 2 o 0 3 ~ NH 2 (^nft 1 4 ) <^M3t 
H M M 1 - 2 ( a ) <vTnx°N-J7>i$.^y'f*^-L--7^ — >i-r7—ycof<ib*)lz 

n - ^ ji t* ~* > is - l - 7° u ') > m fzia^ it x i - 2 1 [a] m<?) ft t x n 

fe$T*coSxHffc£-^ 3 8 2 mg^#t. 
[0121] 

1 H-NMR(270MHzx DMS O - d 6 ) :fi 1, 49-2. 03 ( 1 OH, m) 
x 2. 19-2. 30 (2Hxin)x 2. 55 (2Hx t x J = 6 . 6Hz)x 2. 62 
-3. 69 (21Hxm)x 3. 55 ( 3 H . s). 4. 28-4. 38 ( 1 H x m) x 
4. 63-4. 75 ( 1 Hx m) x 4. 79 ( 2 H . s)x 6. 60 ( 2 H . br. s) 
x 6. 82 (2Hx dx J = 8 . 6 H z ) . 7. 14-7. 29 (5Hxin)x 7. 47 
(lHx br. s ) x 7. 66-7. 72 ( 4 H x m) . 7. 94-8. 10 (2H, m 
) x 8. 56 (lHx s) 

L C/MS 19 15. 3 (M + H + ) 



[0122] 

immm 1-15] 

MTX-a-Phe /9 A 1 a-NH-C 1 0 H 2 o 0 3 ~ NH 2 (fcn^ 1 5 ) <r>WM 
fUMJ 1 - 2 ( a ) ^)IgTN - ^7 i '/^ y - L - 7 i 7 7 ^> ^)ftb IC 

N-#^ i/^f-x- (9 -t ^ %fflv*fcJJl*Mi. HJte0!l 1 - 2 t fsHf <7>77y£t*x ft 

^m^.<r>mmit^m 1 8 o m g 

[0123] 

'H-NMR (270MHz, DMSO-dg) : 8 1. 52-1. 62 ( 4 H . m) . 
1. 78-1. 95 ( 2 Hs m) . 2. 16-2. 22 ( 4 H* m) . 2. 56 ( 2 H . 
t , J = 7. 3 H z ) s 2. 71-3. 48 ( 2 1 H. m) * 3. 55 ( 3 H . s ) . 4 
. 10 ( 2 H . br. s ) . 4. 21-4. 30 ( 1 H* m) . 4. 38-4. 49 (1 
H\ m) . 4. 80 (2H, s). 6. 59 (2H, br. s). 6. 83 ( 2 H . d. 
J=8. 6Hz) , 7. 10-7. 21 ( 5 Hx m) x 7. 43 ( 1 Hx br. s ) * 7 
. 65-7. 74 ( 3 H. m) s 7. 83-7. 89 (2H.m). 7. 96 ( 1 H\ b 
r. t ) x 8. 08 ( 1 Hx d . J = 6 . 8 H z ) . 8. 56 ( 1 H . s) 

L C/MS :8 8 9. 5 (M + H + ) 
[0124] 

immm i-i6] 

MTX-a-Phe Ml a-NH-C 2 H 4 -NH 2 (fb^^/1 6) coMls. 

HSfefl 1 — 1 ( a ) ^IgT'N-*t*'^>'/^y-L-7i-^7 7- >Wf\b»)lc 
N - ii >i t° ~* > "f* is - (9 - 7- 7 -> fclil^Mi » HJfefl 1 - 1 i: [S]^<7>77 v£T*. ft 

fe^^^^Ufb^t/ 1 9 4 m g 
[0125] 

iH-NMR (270MHz. DMSO-d 6 ) : S 1 . 80-1. 94 ( 2 Hx m) 
» 2. 18-2. 26 ( 4 Hx m) x 2. 54 ( 2 Hx t x J = 6 . 1Hz) , 2. 74 
-3. 08 ( 6 Hx m) . 3. 23 ( 3 Hx s). 3. 55 ( 3 Hx s). 4. 24-4 
. 48 ( 2 Hx m) x 4. 80 ( 2 H x s ) . 6. 59 ( 2 H x br. s ) * 6. 83 ( 
2Hx dx J = 8 . 4Hz)x 7. 13 ( 5 H x s ) . 7. 45 ( 1 H* br. s ) . 7 
. 65-7. 86 (5Hxm)x 7. 96 ( 1 H * br. t ) . 8. 09 ( 1 H , d x J 
= 6. 8Hz)x 8. 56 ( 1 Hx s) 

L C/MS :7 2 9. 3 (M + H + ) 

[0126] 

immm 1 - 1 1 1 

MTX-a-Phe-NH-C i o H 2 0°3 _NH 2 Ut&W 1 7) ^MM 

mum 1-2 c b > <oi@*fi& t fci^iiiifj 1 - 2 1 m^t^Tx m&m^<v 
mm <t& m 4 9 6mgt#t. 

[0127] 

1 H-NMR(300MHzx DMSO-d{) : 8 1 . 49-1. 59 ( 4 Hx m) 
x 1. 82-1. 89 ( 2 Hx m) x 2. 19-2. 27 (2Hxiri)x 2. 55 (2H 
x tx J = 7 . 2Hz)x 2. 73-3. 10 (4Hxin)x 3. 23 (3Hx s ) x 3 
. 17-3. 48 (12Hxm)x 3. 55 (3Hx s)x 4. 21-4. 28 ( 1 Hx 
m) x 4. 38-4. 45 ( 1 Hx m) x 4. 80 (2Hx s ) x 6. 61 (2Hx br 
. s) , 6. 83 (2Hx dx J = 9 . 3Hz)x 7. 11-7. 20 ( 5 H x m) x 7 
. 46 (lHx br. s ) x 7. 66 ( 1 H x br. s)x 7. 73 (2Hx dx J=9 
. 0Hz)x 7. 83 (lHx t ) x 7. 92 ( 1 Hx dx J = 8 . 4Hz)x 8. 12 
(lHx dx J = 7 . 5Hz)x 8. 56 ( 1 H x s) 
L C/MS 1818. 4 (M + H + ) 
[0 1 2 8] 

immm i-i8] 

M T X — a — I le-NH-C 10 H 2 0°3- NH 2 (tn*18) ^MM 



mum i - i 7 1 m +i <r> -n & T- . N - ii ^ * -<> ■ */ * is - L - v x - ^ t 7 - > <r> iX t> 

*) IC N - ii >l * -<> * is - L - 4 V a is > ^ffl v^T x mfe^^^^Hfb^-^; 5 6 2 m 
g £ » . 
[0129] 

1 H-NMR (2 7 0MHz. DMSO-d 6 ) : 8 0 . 76-0. 80 ( 6 H, m) 
. 0. 99-1. 10 ( 1 H x m ) . 1. 36-1. 45 (lH.m). 1. 49-1. 
73 (5H» m) , 1. 88-2. 07 (2H.m). 2. 33-2. 38 ( 2 Hx m) 
. 2. 55 ( 2 H . t s J=6. 6Hz) , 2. 98-3. 48 ( 1 4 H * m) . 3. 2 
1 ( 3 H . s), 3. 56 ( 3 H . s). 4. 05-4. 13 (lH.m). 4. 40- 

4. 48 ( 1 H . m) s 4. 78 (2H\ s ) . 6. 60 (2H\ br. s). 6. 82 
(2H\ d. J = 8 . 4 H z ) x 7. 46 (1H\ br. s). 7. 66-7. 72 (3 

H\ m) . 7. 98 ( 1 Hs br. t). 8. 12 ( 1 Hx d. J = 7 . 6Hz) , 8. 
5 6 ( 1 H . s ) 

L C/MS : 784. 4 (M + H + ) 

[0130] 
CUStefll 1-19] 
M T X — a — I 1 e-NH-C 2 H 4 -NH 2 ( it&m 1 9 ) 

UStefll 1 - 1 8 t mtt<7>Jift~Z. N - t - ~f V * x ^7 >u ;u - 4 , 7 , 10-h')t 
^ - 1 . 1 3-1 'JT^^yT^^^b^lcN-t-^l^y^Jl^^i-l , 2 — 
if L>y'7;>^ffluT, ft fe * <?"> H ft a t/ 3 2 Omg^ifc. 
[0131] 

^ H-NMR (3 0 0MHzs DMSO— dg) : d 0 . 76-0. 8 0 ( 6 Hx m) 
. 0. 96-1. 0 8 ( 1 Hx m) x 1. 34-1. 4 8 ( 1 H . m) * 1. 62-1. 
70 ( 1 H. m) x 1. 85-2. 03 ( 2 H* m) . 2. 36 ( 2 Hx t * J=7. 8 
Hz). 2. 95-3. 08 ( 2 Hx m) . 3. 21 (3H. s ) * 3. 56 ( 3 Hx s 
) . 4. 06-4. 12 ( 1 Hs m) . 4. 38-4. 45 ( 1 H* m) * 4. 78 (2 
Hs s ) . 6. 61 ( 2 Hx br. s ) . 6. 83 ( 2 H x d. J = 9 . OHz). 7. 
43 ( 1 Hx br. s ) x 7. 64-7. 72 (4Hxin)x 7. 92 ( 1 H * t x J = 

5. 7Hz)x 8. 12 (lHx dx J = 7 . 5Hz)x 8. 57 ( 1 H x s ) . 
L C/MS 16 2 4. 2 (M + H + ) 

[0132] 

immm 1-20: 

MTX-a-Glu (OMe)-NH-C 10 H 2 0 o 3 _NH 2 < ^^1 2 0) 

la 

HSfetfO 1 — 1 7 i: IbJ+I co^vST-x N-*it^> , /^y-L-7izi77z>^fti5 
0 IC N - *7 ^ # ~* -V "f^r is - L - r ;U 9 5 > if — r - > f iixf i^ffluT, ft fe^* 
commit^®} 6 0 Omg^ifc. 
[0133] 

1 H-NMR(270MHzx DMSO-d 6 ) : d 1 . 50-2. 03 ( 8 Hx m) 
x 2. 24-2. 31 (2Hx t ) x 2. 34-2. 40 (2Hx t ) x 2. 49-2. 
57 (2Hx t ) x 2. 97-3. 52 (14Hxm)x 3. 21 (3Hx s ) x 3. 5 
3 (3Hx s ) x 3. 55 (3Hx s ) x 4. 15-4. 36 (2Hxm)x 4. 78 ( 
2Hx s ) x 6. 61 (2Hx br. s ) x 6. 81 (2Hx dx J = 8 . 7Hz)x 7 
. 46 (lHx br. s ) x 7. 67 ( 1 H x br. s)x 7. 72 ( 2 H . dx J=8 
. 6Hz)x 7. 84 (lHx br. t ) x 7. 95 ( 1 Hx d ) x 8. 14 ( 1 Hx d 
) x 8. 55 (lHx s) 

L C/MS : 8 1 4. 4 (M + H + ) 
[0134] 
immW 1-21] 

MTX-a-Glu (OMe)-NH-C 2 H 4 -NH 2 ( it&m 2 1 ) <r>MM 



HjMJl-2 0i:|Bj*$^7r;£T-. N— t — rfh^islJ'iX — >i — 4 , 7 , 1 0 - h U 
* *f - 1 , 1 3 - h ') ^7 > ^ T 5 > c/) ft jfc *) IZ N - t - ~f V * is ii >V if — >l - 1 , 2 — 
i^l>y7;>*ffluT, ft feW^c^SSffca^ 2 8 3 m g 
[0135] 

'H-NMR ( 2 7 0 MHz, DMSO-d 6 ) : d 1 . 7 1- 2. 09 (4H> m) , 
2. 28 ( 2 H . t x J = 7 . 6 H z ) . 2. 39 ( 2 Hx t x J = 7 . 6Hz) , 2. 
53 ( 2 H . t x J = 6 . 1 H z ) x 2. 99-3. 05 ( 2 H . m) . 3. 21 (3H 
. s ) x 3. 54 ( 3 H . s ) . 3. 56 ( 3 H . s ) * 4. 14-4. 36 ( 2 H * m 
) s 4. 79 ( 2 H . s ) s 6. 61 ( 2 H . br. s). 6. 82 ( 2 H . d. J=8 
. 6 H z ) . 7. 43 ( 1 Hx br. s). 7. 65-7. 79 ( 4 H, m) « 7. 95 
(1H\ d. J = 7 . 8 H z ) s 8. 14 ( 1 H . d. J = 6 . 9 H z ) . 8. 56 (1 
H . s ) 

L C/MS :6 5 4. 1 (M + H + ) 
[0136] 

immm 1-22] 

MTX-a-Ty r-NH-C i 0 H 2 o 0 3 ~ N H 2 (ftn^/2 2) <7>Wit 
0 ic N - ii >v if,-<y i> - L - * n >• > ^ffluT . ft fe S ft ^ 1 3 3 m g % 

[0137] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : S 1 . 5 1-1. 6 2 ( 4 Hx m) 
. 1. 85-1. 95 ( 2 H. m) s 2. 23-2. 31 ( 2 H . m ) , 2. 51-2. 
5 8 ( 2 H. t ) x 2. 63-2. 91 ( 2 H* m) . 2. 95-3. 16 ( 2 Hx m) 
» 3. 22 ( 3 Hx s). 3. 27-3. 54 ( 1 2 Hx m) x 3. 56 ( 3 H . s). 
4. 22-4. 35 ( 2 Hx m) . 4. 79 ( 2 H . s). 6. 57 ( 2 H* d. J=8 
. 1Hz). 6. 61 ( 2 Hx br. s ) * 6. 82 ( 2 Hx d. J = 8 . 7 H z ) . 6 
. 92 ( 2 Hx d. J=8. 1Hz) « 7. 47 ( 1 Hx br. s). 7. 67-7. 8 

8 ( 5 H x m) . 8. 13 ( 1 Hx d ) . 8. 55 ( 1 Hx s) 
L C/MS :8 3 4. 4 (M + H + ) 

[0138] 

tmn&m 1-23] 

MTX-a-Tr p - N H- C i 0 H 2 0O3-NH2 Ut&W 2 3 ) <^mM 

HSfetfO 1 — 1 7 i: fB]ti<^^YS T* x N-*^*-^'/+y-L-7xz;L77Z>^ftfc 

9 IC N - *7 ^ # ^ > x - L - h 'J^F7T->tvfflUT, m&Wt^i<7)BMikn%!) 1 7 1 

[0139] 

1 H-NMR(270MHzxDMSO-d 6 ) : S 1 . 50-1. 6 1 (4H, m) 
x 1. 84-1. 97 (2Hxm)x 2. 23-2. 32 ( 2 H x m) x 2. 50-2. 
56 (2Hx t ) x 2. 92-3. 15 (4Hxm)x 3. 22 (3Hx s)x 3. 29 
-3. 45 (12Hxm)x 3. 55 (3Hx s ) x 4. 29-4. 49 ( 2 H x m) x 
4. 78 (2Hx s ) x 6. 64 (2Hx br. s)x 6. 80 (2Hx d ) x 6. 92 
(lHx t ) x 7. 04 (lHx t ) x 7. 10 (lHx s)x 7. 26 (1H, d ) x 7 
. 44 (lHx br. s ) x 7. 51 ( 1 H x d ) * 7. 65 (lHx br. s ) * 7. 
69 (2Hx d ) x 7. 82 ( 1 Hx br. t ) x 7. 93 ( 1 Hx d ) x 8. 10 (1 
Hx d ) x 8. 55 (lHx s ) x 10. 80 ( 1 Hx s) 
L C/MS : 8 5 7 . 5 (M + H + ) 
[0140] 

imwzm 1-24] 

MTX-a-Se r-NH-C x 0 H 2 0 0 3 ~ N H 2 (^pI2 4) ^SSlia 

HSfetfO 1 — 1 7 i: [Bjti^T^vS T-x N-*A#'«> , /ify-L-7iz^7^>^ni) 



*) IZ N - il >i # ^ > '/ * ; y - L - ~b > ^ ffl T . H feffr * <J0 H fb ^t/ 4 1 6 m g ^ t# 
[0141] 

} H-NMR ( 3 0 0 MHz, DMSO-dj) : d 1 . 50-1. 6 3 ( 4 H x m ) 
. 1. 90-2. 08 ( 4 H>m)> 2. 39 ( 2 Hx t. J = 7 . 8 H z ) . 2. 55 
( 2 H . t x J = 6 . 6 H z ) . 3. 05-3. 48 ( 1 6 Hx m) 3. 21 (3H. s 
) s 3. 56 (3H. s ) . 4. 13-4. 20 ( 1 H* m) . 4. 33-4. 41 (1 
Hs m) . 4. 78 (2H, s). 6. 61 ( 2 H . b r . s ) . 6. 82 ( 2 H . d. 
J=9. 0Hz) , 7. 44 ( 1 Hx br. s). 7. 66-7. 80 ( 5 H . m) . 8 
. 19 ( 1 Hx d. J = 6 . 9 H z ) . 8. 56 (1H, s) 
L C/MS : 7 5 8 . 4 (M + H + ) 
[0142] 

immm 1-25] 

MTX-«-Leu-NH-C i o H 2 0°3 _NH 2 (^2 5) <t>S!!ih 

muffl i - i 7 i: mnconm-? . N-*^*'<> , /^y-L-7i-*79->wfti3 

DCN-*^ V* i> - l - n >f >• > ^fflv^T . m&M$i<r>mm<t&%!l 2 8 3 m g % 

[0143] 

iH-NMR (270MHz. DMSO-d 6 ) : SO. 80-0. 87 ( 6 H. d) 
. 1. 43-1. 64 ( 7 H. m) s 1. 90-2. 06 ( 2 H. m) * 2. 34-2. 
30 ( 2 Hx t ) x 2. 53-2. 58 ( 2 Hx t ) . 3. 04-3. 08 ( 2 Hx m) 
. 3. 21 ( 3 Hx s). 3. 33-3. 47 (12H.m). 3. 56 ( 3 H . s). 
4. 19-4. 37 ( 2 Hx m) . 4. 78 ( 2 H . s). 6. 62 ( 2 Hx br. s) 
. 6. 82 ( 2 Hx d. J = 8 . 7 H z ) . 7. 45 ( 1 Hx br. s). 7. 64-7 
. 85 ( 5 Hx m) x 8. 10 ( 1 H , d ) . 8. 55 ( 1 Hx s) 
L C/MS : 7 8 4 . 4 (M + H + ) 
[0144] 
irnMM 1-26] 

MTX-a-Va 1-NH-C x 0 H 2 0 o 3 _NH 2 (tnl2 6) <r>Mm 

HSfetffl 1 — 1 7 i: [B]+i^7^vST*x N - ^7 ^ 4? -<> ' \Z*f x - L - 7 x >i t => - > <7>ftt> 

*) \z N - i] >i t'^y "f*ris - L-^'l>t?ffluT, Hfe^*c7>^Hfb^^ 5 9 0 m g 

fc. 

[0145] 

1 H-NMR(270MHzx DMSO-d 6 ) : SO. 79 ( 6 Hx dx J=6. 8 
Hz). 1. 52-1. 59 ( 4 Hx m) x 1. 85-2. 04 (3Hxin)x 2. 33 
-2. 35 (2Hx t ) x 2. 56-2. 58 (2Hx t ) x 2. 93-3. 55 (14 
Hxin)x 3. 21 (3Hx s ) x 3. 56 (3Hx s)x 4. 03-4. 08 ( 1 H, 
m) x 4. 42-4. 47 ( 1 Hx m) x 4. 78 (2Hx s ) x 6. 62 (2Hx br 
. s ) x 6. 82 (2Hx dx J = 8 . 7Hz)x 7. 45 ( 1 Hx br. s ) * 7. 6 
1-7. 72 (4Hxm)x 7. 98 ( 1 H x br. t)x 8. 13 ( 1 Hx d)x 8. 
5 6 ( 1 H x s ) 

L C/MS 17 7 0. 4 (M + H + ) 

[0146] 

1-27] 

MTX-a-Hi s-NH-C i 0 H 2 0 o 3 _NH 2 (t^i2 7) <^M1h 
HSfetfO 1 — 1 7 fc [B]ti<^7^vS T-x N-*^* , '<>'/ J fy-L-7iz ) L77z>Wftb 
•llcN-*^ # <>'/^ry-L-tXf y>t|UT, ft fe M * ^ ^ jg 2ft 8 1 m g * 

[0147] 

1 H-NMR(300MHZxDMSO-d 6 ) : d 1 . 49-1. 5 8 ( 4 H, m) 



. 1. 90-2. 04 ( 2 Hx m) x 2. 39 ( 2 Hx t . J=6. 6 H z ) . 2. 55 
( 2 H . t x J = 6 . 9 H z ) x 2. 83 (2H> m) > 3. 02 (2H> m) . 3. 1 

6-3. 47 ( 1 2 H s m ) . 3. 23 ( 3 Hx s ) . 3. 57 ( 3 Hx s ) . 4. 22 
( 1 H x m ) . 4. 32 ( 1 H x m ) . 4. 80 ( 2 H . s ) . 6. 61 ( 2 H . br. 

s ) . 6. 72 ( 1 H s s ) . 6. 84 ( 2 H . d. J = 8 . 4 H z ) . 7. 10-7. 

70 (5H> m) , 7. 77 (2H\ d. J = 8 . 7 H z ) . 8. 36 ( 1 H . br). 

8 . 5 7 ( 1 H . s ) 
L C/MS : 8 0 8 . 3 (M + H + ) 
[0148] 
immm 1-28] 

MTX-a-P r o-NH-C i 0 H 2 o 0 3 ~ N H 2 (^pI2 8) <^M3t 

H fife $1 1 - 1 7 t TO +1 <r> ft & T- . N - ^7 ^ t* ^ > ^ x - L - 7 x - >i t => — > ^ ft 

•9 ic N — ^ ^ /K > V ^ y - L - 7* p > ^ffi s m&Wt$t<r>WMit&%I 6 8 3 m g ^£ 

it. 

[0149] 

'H-NMR (2 7 0MHz. DM S O - d 6 ) : d 1 . 58 ( 4 H . dd> J=6. 5 
Hz. J = 1 2 . 8 H z ) s 1. 69-2. 10 (6H.m). 2. 44 (2H. t. J 
= 7. 7 H z ) . 2. 60 ( 2 H . t. J = 6 . 8 H z ) . 2. 91-3. 75 (19H 
.m). 3. 57 ( 3 H. s). 4. 18-4. 25 (lH.m). 4. 61-4. 72 
(lH.m). 4. 77 ( 2 H x s). 6. 61 (2H. br. s). 6. 80 ( 2 H . 
d. J=8. 7 H z ) . 7. 44 (1H. br. s). 7. 69-7. 80 ( 4 H . m) 
. 8. 15 (1H. d. J=7. 1Hz). 8. 55 (1H. s) 
L C/MS : 7 6 8 . 3 (M + H + ) 
[0150] 
CUffiEfll 1-29] 

MTX-«-(9Al a-NH-C 10 H 2 0°3- NH 2 < 2 9 ) <^M3t 

HSfefl 1 — 1 7 i: lajti^^vi T* . N-^^*<> l /^y-L-7i^t7 7- >^ftfc 
DlcN-*^ >/^x - p —T -y^m^-Z . ftfe^^^UxUft^ 2 3 0 m g % 

[0151] 

1 H-NMR(270MHz. DMSO-d 6 ) : 8 1 . 49-1. 62 ( 4 H. m) . 
1. 79-2. 02 (2H.m). 2. 21 ( 2 H . t. J = 6 . 9 H z ) . 2. 32 ( 
2 H . t. J=7. 3Hz). 2. 56 ( 2 H* t. J = 6 . 6 H z ) . 3. 00-3. 
61 ( 1 9 Hx m) . 3. 55 ( 3 H . s). 4. 29-4. 38 (lH.m). 4. 7 
8 ( 2 H . s). 6. 61 ( 2 H . br. s ) * 6. 81 (2H. d. J = 8 . 6Hz) 
. 7. 43 ( 1 Hx br. s). 7. 61-7. 91 (3H.m). 7. 72 (2H. d 
. J = 8 . 6Hz)x 8. 02 (lHx d. J = 7 . 8 H z ) . 8. 55 ( 1 H * s) 

L C/MS : 7 4 2 . 4 (M + H + ) 
[0152] 

imi&m 1-30] 

MTX-y-PhePhe-NH-C 10 H 2 o°3 -NH 2 < ^ 3 0 ) <^Mat 
^Stefll 1 - 2 t [a]ti<7)^>S Tx N - ii >i # ^> x - L - r ^ 57 5 >g£- y - > ^ ;u 
x x -T- ;u <J0 i\ t> 9 ic N — # ;u # ~* > ^ >- — L — r ^ 7 5 > g& — a — > ^ x. X -r- >i ^ ffl 

v^Tx m&m^<7>mmit£>y>) 3 1 2mg*#fc. 

[0153] 

1 H-NMR(270MHzx DMSO-d 6 ) : d 1 . 49-1. 60 ( 4 Hx m) 
x 1. 76-1. 98 (2Hxin)x 2. 09-2. 20 ( 2 H x m) x 2. 56 (2H 
x tx J = 6 . 6Hz)x 2. 62-3. 16 ( 6 H x m) x 3. 21 (3Hx s ) x 3 
. 27-3. 48 (12Hxm)x 3. 59 (3H. s)x 4. 27-4. 53 (3Hx 
m) x 4. 78 (2Hx s)x 6. 61 (2H. br. s ) x 6. 81 (2Hx dx J = 



8. 6 H z ) . 7. 16-7. 23 (1 OH, m) , 7. 48 ( 1 H . br. s). 7. 

68-7. 74 ( 3 H s m) . 7. 83 (1H. br. t). 8. 01 (1H. d. J = 

7. 9 H z ) . 8. 10 ( 1 H. d. J = 7 . 8Hz). 8. 36 ( 1 H . d. J = 6 . 

8Hz) . 8. 55 ( 1 H. s) 

L C/MS :9 6 5. 5 (M + H + ) 
[0154] 

immm 1-31] 

MTX-y-PhePhe-NH-C 6 H 1 2 0 2 -NH 2 ( <tn*to 3 1 ) ^ SSI it 
^Jfetffl 1 - 5 t |S]1f <7>^vSTs N - # >l - L - r ^ 57 5 >BSf- r — > * 

x 7, -T- ;u <7> ft ^ 9 IC N — # >U # > V ^ >- — L — r ^ ? 5 > if — a — > -f- ^ x X -r- ^ ^ flf 

[0155] 

1 H-NMR(270MHz.DMSO-d 6 ) : S 1 . 75-1. 97 (2H, m) 
. 2. 08-2. 17 ( 2 H. m) . 2. 59-2. 62 ( 2 H . t ) x 2. 58-3. 
05 ( 6 H . m) x 3. 22 ( 3 H. s ) * 3. 15-3. 52 ( 8 H. m) . 3. 59 
( 3 H. s). 4. 23-4. 52 ( 3 H. m) . 4. 78 ( 2 H* s). 6. 63 (2 
Hs br. s). 6. 81 ( 2 H. d. J = 8 . 7Hz) , 7. 11-7. 21 (10H 
. m) . 7. 44 ( 1 H. br. s ) . 7. 65 ( 1 H. br. s). 7. 70 ( 2 H . 
d). 7. 94-8. 12 ( 3 Hx m) . 8. 35 ( 1 H. d). 8. 55 ( 1 H. s) 
L C/MS :8 9 3. 5 (M + H + ) 
[0156] 
CUffiEfll 1-32] 

MTX-y-PhePhe-NH-C 4 H 8 0-NH 2 (ftnt/3 2) <r>WM. 

i - 6 t mn^^^x-. n — 2j>i t* ^ > */df >- - l - r ^ ? 5 >ie- y - > * ^ 

x X -T- ;u <7> ft ^ *J \Z N — ^7 >U # "< > ' % / x — L — r >U i? ;>K-«->f ^x^fi^ffl 
v^T. Sf fe H 4 9mg*#fc. 

[0157] 

1 H-NMR(270MHz.DMSO-d 6 ) : S 1 . 73-1. 97(2H.m) 
. 2. 08-2. 18 ( 2 H. m) . 2. 60-2. 65 ( 2 H . t ) * 2. 59-3. 
02 ( 6 H. m) x 3. 21 ( 3 H. s ) * 3. 13-3. 44 ( 4 H. m) . 3. 59 
( 3 Hs s ) x 4. 25-4. 53 ( 3 H* m) . 4. 7 8 ( 2 H . s). 6. 63 (2 
H\ br. s). 6. 81 ( 2 H. d. J = 8 . 7 H z ) . 7. 09-7. 25 (10H 
. m) x 7. 43 ( 1 H. br. s ) * 7. 66 ( 1 H. br. s). 7. 72 ( 2 H . 
d. J=8. 4 H z ) x 7. 95-8. 10 (3H, m) , 8. 36 ( 1 H* d). 8. 
5 5 (lHs s ) 
L C/MS :8 4 9. 5 (M + H + ) 
[0158] 
[JtlM 1-33] 

MTX-y-PheGl y-NH-C i 0 H 20 O 3 -NH 2 ( ittr®} 3 3 ) ^Mm 
fllMJ 1 - 9 tmM^^^X. N - *7 n, # ^> >- - L - r ^ 9 $ y - > ^ ^ 

v^T. fftfeM^illlft^ 6 9 3 mgtifc. 
[0159] 

1 H-NMR(270MHz.DMSO-d 6 ) : d 1 . 50-1. 6 8 ( 4 Hx m) 
. 1. 80-2. 02 ( 2 H. m) x 2. 12-2. 27 ( 2 H . m) . 2. 55 (2H 
. t. J = 6 . 4 H z ) . 2. 71-2. 79 (lH.m). 2. 96-3. 14 (3H 
. m) x 3. 22 (3Hx s ) x 3. 38-3. 74 ( 1 2 Hx m) x 3. 59 (3Hx 
s ) x 4. 28-4. 48 (2Hxm)x 4. 79 (2Hx s ) x 6. 62 (2Hx br 
. s ) x 6. 81 (2Hx dx J = 8 . 4Hz)x 7. 14-7. 28 (5H, m) , 7 
. 47 (lHx br. s ) x 7. 63-7. 73 (4Hxm)x 8. 19 ( 1 H * dx J 



= 7 . 6 H z ) x 8. 29-8. 36 ( 2 H x m) x 8. 56 ( 1 H . s) 
L C/MS : 8 7 5 . 4 (M + H + ) 
[0160] 

immm 1-34] 

MTX-y-Phe-NH-C 1 0 H 2 o°3 _NH 2 (^3 4) ^Mm. 
HSfefll 1 - 1 7 t mttOJjft T* . N - ^7 ^ # '/df- is - L - r >l 9 5 > Sfc — r - > * 
7 X -r- ^ 60 fX fc> *) \z N — ii >i fr° -< > V* ^ >- — L — 7" ^ ? ^>K-a-^^'^^T^t 

[0161] 

1 H-NMR ( 3 0 0 MHz. DMSO— dg) : d 1 . 49-1. 5 8 ( 4 H. m) 
. 1. 79-2. 00 ( 2 Hx m) x 2. 10-2. 27 ( 2 H . m) . 2. 55 (2H 
. t . J = 6 . 9Hz) , 2. 69-2. 93 ( 2 Hx m) x 2. 96-3. 12 (2H 
. m) x 3. 22 ( 3 Hx s ) . 3. 26-3. 48 ( 1 2 H* m) . 3. 59 ( 3 H . 
s ) . 4. 25-4. 33 ( 1 Hx m) . 4. 38-4. 46 (lH\m). 4. 79 ( 
2H\ s). 6. 62 ( 2 H . br. s ) . 6. 81 (2H. d . J = 8 . 7 H z ) . 7 
. 10-7. 24 ( 5 H. m) s 7. 44 ( 1 H . br). 7. 70 ( 1 Hx br). 7 
. 72 ( 2 Hx d . J=8. 7 H z ) . 7. 95 (1H\ t ) . 8. 10 ( 1 H . d . J 
= 8. 1 H z ) . 8. 35 (1H\ d . J = 6 . 9Hz) , 8. 56 ( 1 H . s) 

L C/MS :818. 4 (M + H + ) 

[0162] 

immm 1-35] 

MTX-y-Gl u (OMe) -NH-C i o H 20°3 _NH 2 (^n«3 5 ) 

^mm 1 - 2 o t [Bjti^^viT. n-#^ v^^-l - r*. 9 5 y - > * 

;U a: 7x -f- ;U <^ ;b *) lz N — # 'l 4? ~* > '/ >- — L — ^ ^ 9 5 > ^ — a — >f 'HAf^^ 
[0163] 

iH-NMR (270MHz. DMSO-d 6 ) : S 1 . 52-2. 06 ( 8 Hx m) 
. 2. 22-2. 30 ( 4 H . m) . 2. 53-2. 58 (2H. t ) * 3. 03-3. 
15 (2H.m). 3. 22 ( 3 H\ s ) * 3. 25-3. 54 ( 1 2 H . m) . 3. 5 
6 ( 3 H . s). 3. 61 ( 3 H . s). 4. 13-4. 40 (2H\m). 4. 79 ( 
2 H . s). 6. 63 ( 2 Hx br. s ) * 6. 81 (2H\ d. J = 8 . 6Hz). 7 
. 44 ( 1 Hx br. s). 7. 67 (1H. br. s). 7. 72 ( 2 H* d. J=8 
. 4 H z ) . 7. 90 ( 1 Hx br. t ) * 7. 99 ( 1 H\ d). 8. 37 ( 1 H\ d 
) x 8. 56 (lHx s) 

L C/MS :814. 5 (M + H + ) 
[0164] 
[JtlM 1-36] 

MTX-a-D-Phe-D-Phe-NH-C i 0 H 2 0 o 3 _NH 2 Ut&W 3 6 
) <7>mM 

mUW 1-2 t Ib]«c7>^v£T'x N-*^#^>'/#y-L-7i-i75-><onfc») 
tc N - ii >i '/df y-D-7izi77^>tffl^T, ftfe^^^txilft^ 3 1 3 

mgtit. 
[0165] 

1 H-NMR(270MHzx DMSO-d 6 ) : d 1 . 40-1. 59 ( 4 Hx m) 
x 1. 74-1. 83 (2Hxin)x 2. 04-2. 11 (2H\m)x 2. 56-2. 
58(2Hx t ) x 2. 59-3. 1 2 (6H, m) , 3. 21 ( 3 H. s)x 3. 17 
-3. 51 (12Hxm)x 3. 55 (3Hx s). 4. 24-4. 44 ( 3 H x m) x 
4. 78 (2Hx s ) x 6. 62 (2H\ br. s ) . 6. 81 (2H\ d. J = 8 . 6 
Hz)x 7. 10-7. 26 ( 1 0 H x m) x 7. 45 (2Hxin)x 7. 64 ( 1 Hx 



br. s ) x 7 . 72 ( 2 H . d . J = 8 . 4Hz) , 8. 18 ( 2 H* m) . 8. 43 

( 1 H. d) . 8. 55 ( 1 H. s) 

L C/MS : 9 6 5 . 6 (M + H + ) 
[0166] 

immm 1-37] 

MTX-y-D-Phe-D-Phe-NH-C i 0 H 2 0 o 3 _NH 2 < ftn t/ 3 7 
) ^Nis 

mmm 1-3 0t fB]tl^^"ffiT . N - # a, - L - -7 x. ->i t => -y <nftt> 

m g & m Tz . 
[0167] 

1 H-NMR(2 7 0MHz.DMSO-d 6 ) : d 1 . 5 1-1. 61 (4H, m) 
. 1. 74-2. 02 ( 2 H. m) . 2. 11-2. 16 ( 2 H . m) . 2. 54-2. 
59 ( 2 H. t ) . 2. 62-3. 12 ( 6 H. m) . 3. 22 ( 3 H. s ) . 3. 25 
-3. 53 ( 1 2 H . m) x 3. 60 (3H\ s ) . 4. 31-4. 46 ( 3 H . m) . 
4. 79 ( 2 H . s ) s 6. 61 ( 2 H . br. s ) . 6. 81 ( 2 H. d . J = 8 . 6 
Hz). 7. 08-7. 26 ( 1 0 H * m) . 7. 44 ( 1 H. br. s ) . 7. 66- 
7. 77 (4H, m) , 8. 06 ( 2 H . m) . 8. 36 ( 1 H . d ) . 8. 56 (1H 
. s ) 

L C/MS :9 6 5. 6 (M + H + ) 
[0168] 

i%mm i-38] 

MTX-a-AsnPhePhe-NH-C i 0 H 2 0°3 -NH 2 (ta*3 8) 
MM 

^m^<^mmit^m 1 4 5mgtit. 

[0169] 

1 H-NMR(2 7 0MHz.DMSO-d 6 ) : 8 1 . 52-1. 59 ( 4 H. m) 
. 1. 87-2. 02 ( 2 H . m) . 2. 32-3. 48 ( 2 4 H . m) . 3. 22 (3 

Hs s). 3. 55 ( 3 H . s). 4. 24-4. 56 ( 4 H . m) . 4. 79 ( 2 H . 

s). 6. 60 ( 2 H . br. s). 6. 81 ( 2 H . d. J = 8 . 6 H z ) . 7. 04 

-7. 75 ( 1 7 H . m) . 8. 07-8. 26 ( 4 H . m) . 8. 56 ( 1 H . s) 

L C/MS : 1079. 5 (M + H + ) 

[01703 

imt&m 1-39] 

MTX-a/y-Gl yPheLeuGl y-NH-Cj 0 H 20°3 _NH 2 C ft^" 

®3 9 ) comm. 

m-m^ ^ -t* h ^^vi ic^o t -< 7° * h l . 1 - 2 1 mncojjmx* . m 

&Wt*<r>it^m 7 2 3 mgfifc. L C/MSfMtc Jc 9 . ft «| 5i jg S ft * ± C a/ 
r <r> m. & m (a : r = 3 : 1 ) tioTuKt ( ik-SW 3 9 ) * mm L fc. 
L C/MS : 1 045. 7 (M + H + ) 
[0171] 

immm 2-11 

MTX-a-PhePhe-NHC 2 H 4 NH-HA<^M3t 

t7in>i+h 'J^Ai (5 0 Omg, 5>f 1 : -W 2 3 0 7j) CfhnFn77> 
( T H F ) (10ml) *l|Difc!BS{*lc, 3 — t h'n^y-3 , 4-ytFn-4-t 
^rV-1, 2, 3-^>7h')7y> (HOOBt) (0. 1 2 5 mm o 1 ) 7% VHItefJ 
1 - 1 X-UhtLtzit^m 1 ( 0 . 0 3 1 mmo 1 ) ^Mtfofct THF co^MU^m ( 2 0 
ml) \zmmt tzm*W*lW Lfct, h U [2 - (2->h^r>^h^>-) ^] T 5 

> ( 0 . 0 9 4 mmo 1 ) ^m^^t THF ^>fIS^» (10ml) tSWPLfcift*^ 



fin L x 5 °C \z T KJf L . mft §H^LTft^ 3 0 5> It lc 1 - x ^ - 3 - ( 3 - x > * 
>i T 5 ; 7° n \£ >i ) ^ >i yM 5 K U WtU ( E D C ) ( 0 . 1 2 5mmo 1 ) tM* ( 
10ml) i:S«Lfciti»L, 5 "C ic T 2 0 f Itl^Lfc. 3 <?> Jx J£ St ic . 0. 09 
NoX-WHt-h h ^ atMS^ ( 2 2 0 m 1 ) fc«sfln L . 5 t Ic T 3 . 5 Bf [HJtKJt L . 3 
<7>>g^lc 1 N (20ml) ^ttitS c k\z J: •) * fn L . £ ic Jgfb+ h M ^ a ( 

9g) 4 014* (45ml) fc $gfl? L fcifc* ^/m L fc*> *b . x ? ; - ;u ( 6 0 0 ml) % 

Oml) izmmt. ii^HA-MTX^n#^^<^'*t#t. tT^a>|^||ftI 
fc-tSr^^5fi^lc«J:»)^»fc^^»llJrai 9 5 7a T* *> o . * x Uhnrzffi&itoM 
TXoMalliv Sgfr HRJR ( 2 5 9 n m ) % iH^i" * 3 k IZ J: *) Jt ft L i: C ^ . 2 . 1 
% T* cfe o /c o 
[0172] 

c </> tK>§^ ic . ft h M ^ A (6 g ) * (1 6 0 m L) C Sgft? L ift * ^/jn L 

/c^*>. x 57 ; - u- (4 0 0mL) ^iTLTi? ;-^*fttltlfVK flf ft t/ ^ ll'k 5r $1 
tc J: 9 # ffl L . flf ft * MM* (5 00mL) lc igft? L . ft ^ h ^ A (1 5 g ) % 
v^/jn L <7> *> . 0 . 4 5 >tm^)7 - (xfj ^7 ^xHV : $ 'J #7) T*^>ai, 

lii^MM & iz <m \z x 9 ) - >i (1 0 OOmL) ^iTLTi? J - >v ffi ft ft v^. flf ft 
t^^BXlSS^tlL/c. 3<?>#faj*fo* >; ( 2 mM h M ^ A. 154 

mMStfh 'l^i,, pH7. 2) (4 OmL) \zMffiL , IIwHA-MTXMn^^ 

t7ia >i&^^m^/'H k-tZ Yn *>W£lZ J: 0 li*9 1 

8 6 7jT**>o fc. ix/ix #^tlt,^^#:^MTXwi^*li, ^^*iR ( 2 5 9 nm) % 
10 £ i" 3 3 t tc J: 9 H ft L 3 *> . 2 . 1 %X° 3b -o fzo 
[0173] 

1 H-NMR(50 0MHz.D 2 O) : d 1 . 83 (m). 2. 01 (br. s). 
2. 13 (m) x 2. 49 (m). 2. 68 (m). 2. 95 (m). 3. 35 (br. 
s). 3. 51 (br. s). 3. 56 (br. s). 3. 71 (br. s). 3. 82 
(br. s ) x 4. 16 ( t ) x 4. 46 (br. s). 4. 54 (br. d). 4. 8 
8(d). 4. 99 (d). 6. 63 (d). 6. 87-7. 11 (m) * 7. 73 (d 
) x 8 . 6 9 ( s ) 

[0174] 

immm 2-21 

MTX-a-PhePhe-NHC 2 H 4 NH-HA<7)M1I 

mum 2 - 1 k iB]*ic7>7jv£-c?x t-r nu ym-y V ') ^ AJ^ ( 5 0 0 m g , ^fl : ^ 2 

3 0 7j ) k 1 - 1 ^nhiltzit^m l ( 0 . 0 3 1 mm o 1 ) ^JxfZZ ^S<7> 

H A-MTXIS a #^7k)§ifitfl/i= ^m#iJ2-l fc [Bj+i^^vST-^c^^^^ati^ 2 2 
87jx MTX<^ia$tt 1 . 9 %T'l>ofc. 
[0175] 

3 c7>7k-;§^^^mfj 2 - 1 IB] ti <7) ^ vi T If HI L x ^HA-MTXi^il* 
vgv*^#fco ^m^J2-l fc [Blfic^TjvJ^^^/c^TMtt^ 2 1 8 7jx MTXcoffitrmit 
1 . 9%T'f)ofc. 
[0176] 

1 H-NMR(500MHzx D 2 0) : S 1 . 84 (m) x 2. 01 (br. s)x 

2. 13 (m) x 2. 49 ( t ) x 2. 68 (m) * 2. 95 (m) x 3. 36 (br. 
d ) x 3. 51 (br. d)x 3. 56 (br. s ) * 3. 71 (br. s ) x 3. 83 

(br. s ) x 4. 16 ( t ) x 4. 46 (br. d ) x 4. 55 (br. d ) * 4. 8 

8 ( d ) x 4. 98 ( d ) x 6. 63 ( d ) x 6. 87-7. 13 (m) x 7. 74 (d 
) x 8 . 7 0 ( s ) 

[0177] 

immm 2 - 2 • : 

MTX-a-PhePhe-NHC 2 H 4 NH-HA^iH 



2 - 1 t [s] ti TrS T . n t ^ a h 7 ( 5 0 0 m g , 5j-^g : *9 2 

3 0 7?) H«£fl 1 - 1 X-m^tirzit&W 1 ( 0 . 0 3 1 mm o 1 ) fcJKJfcS 1£?Stf> 
HA-MTX$naf W7kSi«^#/:. ^SfetfO 2 - 1 i: TO +1^ ft ft li #9 2 1 
9 7J . MTX<^$a 2 . 2 %T*Jbo fc. 

[0178] 

c <7>*mfo-&^mm 2 - 1 t mn^^ftxmm l . ii^HA-MTx^^#^jii* 

SifcfcWfc. Hifefll 2 - 1 ^ fBlti^^^T^^^^^Mli^ 2 0 6 7a. MTXwg^ii 
2 . 3 % T * o tz . 
[0179] 

X H-NMR (500MHz. D 2 0) : d 1 . 83 (m) . 2. 01 (br. s ) . 
2. 14 (m) . 2. 52 (m) . 2. 70 (m) . 2. 96 (m) . 3. 35 (br. 
s ) . 3. 51 (br. s ) . 3. 57 (br. s ) . 3. 71 (br. s ) . 3. 83 
(br. s ) x 4. 16 ( t ) . 4. 46 (br. s ) . 4. 55 (br. s ) , 4. 8 
7 ( d ) . 4. 97 ( d ) . 6. 66 ( d ) . 6. 88-7. 09 (m) . 7. 72 (d 
) x 8 . 6 9 ( s ) 

[0180] 
CUffiEfll 2-3] 
MTX-a-PhePhe-NHC 2 H 4 NH-HA^Mii 

t-r^a>^-^-h'J rJ 7^^(500mg, ^fi : fi2 3 0 7j) CfF7tFo77> 
( T H F ) (1 0ml) */pl£fc!Bi*lc, 3-tHo^y-3, 4-yhFn-4-t 
V - 1 , 2 > 3--<>'/l'J7y> (HOOBt) ( 0 . 1 2 5 mm o 1 ) 7% V^Mffl 
1 - 1 X*%h*Ltzit£x%!} 1 ( 0 . 0 0 8 mm o 1 ) t THF ^flil^ia ( 2 0 

ml) icjgfip L fcifcfc^fln L h 77. [2 - (2->h^r>-^h^>-) ^^^] 7; 

> ( 0 . 118 mm o 1 ) t THF ^)fliS^ifi (10ml) icigft? L fcifcfc^s 

TjQ L . 5 °C tc T mn L . K^t^^LTi^S O^tt 1-xf ^-3- (3-y >f 
^7;J^nt;0 *»HyM;FStfi (EDO ( 0 . 12 5mmol)tM*( 
1 0 m 1 ) lc3g»Lfci**«s/m L. 5ttT2 Of BR^Lfc. d <?> Jx fS i* Ic . 0. 09 
N <r>^Wtit-i- h 7 ^ ^7k>g^ ( 2 2 0 m 1 ) -&ffi1ta L . 5 °C tc T 3 . 5 iff RBtK:# L fc, 3 
<JO>gi*lc 1 N ■nUm (20ml) t^jnt* c t [c J; 9 ^ fn L . £ <^ tc ^ f b -7- h 7 ^ a ( 
9 g ) (45ml) tc>gffi? L fzm^m^ L fc<7>^ . ^ 7 7 - ;u (600ml) % 

•SiT LT x 7 7 - Si*ff #f iiJ&*®'fr#l*lc J; »)5>iLfc 0 #riiJ ( 4 

0ml) icvgftpL. tga^HA-MTX«gA#<?)*gi**#fc. t7tn>|^|$|I 
h t5 r ^ ^3#>£lc J: 0 ^dbTzfr^miZm 2 3 2 7j T-£> o fc. * . # h ii tz tfc M 
T X co^^m It . KRiR ( 2 5 9 n m ) % fij^i" -6 - fc \z ± 9 S £tS L i: d 5 , 0 . 6 
% ~Z° 3h -o fzo 
[0181] 

2 - 1 tmm^^mx^dbrz^^mitm 2 1 777. MTx^i^*u 

0 . 5 % T * o Tz o 
[0 1 8 2] 

iH-NMR (500MHz. D 2 0) : d 2 . 01 (br. s). 2. 52 (m). 
2. 69 (m). 2. 95 (m). 3. 34 (br. d). 3. 51 (br. s). 3. 
57 (br. s). 3. 71 (br. s). 3. 83 (br. s). 4. 16 (t). 4 
. 46 (br. s). 4. 55 (br. s). 6. 66 (d). 6. 87-7. 10 (m 
) , 7. 72 (d). 8. 69 (s) 

[0 1 8 3] 
CUffiEfll 2 - 4 ] 
MTX-a-PhePhe-NHC 2 H 4 N H-H A<7)ijt 

t74D>|7H7^I (500mg, *fl:fi2 3 0 7]) tcf h7th'o77y 
( T H F ) (1 0ml) 4AD£fcii*lc, 3-tHn^y-3, 4-yhFn-4-t 



* V - 1 . 2 , 3 1 > '/ F 'J 7 y > ( H O O B t ) ( 0 . 1 2 5 mm o 1 ) Jk umUM 

1 - 1 X-nhfitzit^m 1 ( O . 0 15 mm o 1 ) triH^* i: T H F ^fll^« ( 2 0 
m 1 ) \zmm L fc*%^/in L h ') ^ 12- (2->b^xh^>) x 'H 7; 

> ( 0 . 110 mm o 1 ) fcjgfrfc* tTHF ^)flS^« (10ml) iz^M L fciftfc^S 
ftn L s 5 °C ic TWf L . KJf §H^LTft^3 0 5t'&\z 1 - x >v - 3 - ( 3 - 'J > * 
^ T 5 7 7° n \£ >i ) 77 >i yM 5 H M WkU ( E D C ) ( 0 . 1 2 5mmo ] ) tM* ( 
10ml) CSISLfcJS^^^L, 5 °C ic T 2 0 iff WtlJt L fc. z^Jxfcmlz. 0. 09 
N<7>7j<$Hfcf- h 0 V u^m-m. ( 2 2 0 m 1 ) fc^sfln L . 5 °C ic T 3 . 5 iff RBtftit L fc„ 3 
<7>$giftlc 1 N <nUWk (20ml) 3 ^ ic J; 9 4^fn L . $ h \z M.WL + h 0 ^ a ( 
9 g ) ^ta|4* (45ml) lC}gfi? L L fc<7>*3 . x 9 J - >v (600ml) 

0ml) icig^L. ||f)HA-MTX^p#^^SiR^#t» t7^a>|^|$|I 

T X<?)^D$ii . SJgfr W ( 2 5 9 nm) tl^ti 3 fcC J: »l IHJ Lfci: 3 ^ , 1 . 1 
% T* *> o . 
[0 1 8 4] 

zco^mm^mmm 2 - 1 t mn^^^xmrn l . hi^ha-mtx$s^#^mi* 
njfefj 2 - 1 t mft<r>Jjft-z##>rzft?m\*m 2 2 3 tj\ MTx^^^a 

1 . 1 % T* *> o o 
[0185] 

1 H-NMR(50 0MHz.D 2 O) : d 1 . 84 (m). 2. 01 (br. s). 
2. 13 (m). 2. 52 (m). 2. 70 (m). 2. 96 (m). 3. 35 (br. 

s ) . 3. 51 (br. s ) . 3. 57 (br. s). 3. 71 (br. s). 3. 83 

(br. s ) x 4. 16 ( t ) x 4. 46 (br. s ) . 4. 55 (br. s ) . 6. 6 

6 ( d ) x 6. 88-7. 09 (m) * 7. 72 (d). 8. 69 (s) 

[0186] 

immm 2-51 

MTX-a-PhePhe-NHC 2 H 4 NH — HA^Mis 

tr^n^tf h -/A^ (5 0 Omg , 5>f 1 : 8 2 3 0 71) Cfh7tFn77^ 
( T H F ) (10ml) %lPifc!BSj*lc, 3 — £ F n ^ y - 3 , 4-ytl'n-4-t 

* V - 1 , 2 , 3-<>'/l 'J7y> (HOOBt) ( 0 . 1 2 5 mm o 1 ) Tk U^MM 
1 - 1 T* # «b tl tz it&Wj 1 ( 0 . 0 2 Ommo 1 ) %gi*i:THF^f 11^'* ( 2 0 
ml) IC jgfip L fix % ^Tjtf L fc^ . h 07. [2 - (2-iKyih^y) x f ;U ] 7; 

> ( 0 . 10 5 mm o 1 ) t THF <^#»S^* (10ml) icSSflP L fci**^ 
TjD L . 5 °C ic T t&}$ L o K^^i^LT<)^3 0 ?>tlc 1 - x f ^ - 3 - (3-y if 
»17; J7'nf*) ^u:/M;F^IS (EDO ( 0 . 1 2 5 mm o 1 ) * SI^tK ( 
1 0 m 1 ) \zMM L fcifcfc^sfli L . 5 °C\zT 2 0 iff Lfc. d <7> jx fS i* Ic . 0. 09 
N^)*iib7-h 'i^^^jgis ( 2 2 0 ml) ^^/JDL, 5 °C tc T 3 . 5 RB K # L , c 
<7>>gH*lc 1 N <t> (20ml) t-|^nt§ 3 i: tc J; + fn L . £ <b lc Jgft-7- h 0 O U ( 
9 g ) (45ml) lc>gfi¥ L fc**^/in L fe<?> . x 5^ ; - >v (600ml) % 
i f L T x ? ; - iii*ff *f Hb5 ^ % 11 HI \z il^lLfc. Iff ^^7^®MtK ( 4 
0ml) tcvS^L. Sg<?)HA-MTXSi^#^*g*t#fc. tr^n^i^iiftl 
t tS ^livilc «k 0 fil±*9 2 2 7 o fc. # tifcJfg^-*^M 
TX^JgSA*tt, ft^M ( 2 5 9 nm) %j|St« 3 fcti ^SltiLfcfc 3 ^ , 1 . 4 
% T'cfco fzo 

[0187] 

3 ^7K-;§^^^m#j 2 - i t mm^jjm-znm l . sm^ha-mtx^^#^m»* 

?g**#fc. ^l5te#iJ2-l fc [Blti^^vS^^^/i^TStt^ 2 0 9 77. M T X </> «S 3|ni 
1 . 3 % T« *> o fz o 
[0 1 8 8] 



iH-NMR (500MHz. D 2 0) : S 1 . 84 (m) . 2 . 01 (br. s ) . 

2 . 13 (m) . 2. 4 9 ( t ) . 2. 68 (m) . 2. 95 (m) * 3. 36 (br. 
s ) . 3. 51 (br. s ) . 3. 56 (br. s ) . 3. 71 (br. s ) . 3. 83 
(br. s ) . 4. 16 ( t ) . 4. 46 (br. s ) * 4. 55 (br. d ) . 4. 8 

8 ( d ) . 4. 98 ( d ) s 6. 63 ( d ) . 6. 87-7. 13 (m) . 7. 74 (d 
) s 8 . 7 0 ( s ) 

[0189] 
CflJMJ 2 - 6 ] 
MTX-a-PhePhe-NHC 2 H 4 NH-HA^M1h 

tT4o>tfh >) *y (5 0 0mg. ^fi : *9 2 3 0 7J ) Ic f f- 7 t F n 7 7 y 
( T H F ) (10ml) %Wifc»S*lc, 3-tKo^y-3, 4-ytFn-4-t 

* V - 1 . 2 , 3 5>7h ')7y'> ( H O 0 B t ) ( 0 . 12 5mraol)SyISIJ 

1 - 1 T-#<b tif-fb^t/ 1 ( 0 . 0 6 3 mm o 1 ) £i@*fc?j< tTHF ^fliS^ia ( 2 0 
m 1 ) izmm L fcjfcfc^fln L fc^. h U [2 - (2->h^->-^h J r>-) x ] T; 
> ( 0 . 0 6 3 mm o 1 ) tri@*fc?}< t THF ^fiS^SS (10ml) icigft? L fcift*^ 
Tjd L . 5 °C \z X mn L . »Jf Hgig L T i>> <b 3 0 3^ic 1 - x * >i - 3 - ( 3 - ^ > ^ 
ji t 5 J y' n f ;u ) 77 >i t* yM 5 K M WtM ( E D C ) ( 0 . 12 5mmol) t»( 
10ml) IC'SiLfcJS^f^L, 5 °C ic T 2 0 iff IB ft it L fc. z^jxftmlz, 0. 09 
N <r>*Wl{t+ h ') *!7 ^7k>g)« ( 2 2 0 m 1 ) fc^fin L . 5 °C iz T 3 . 5B¥fflft#Lfc. c 
com-miz 1 N <t>^8£ (20ml) cMcJ^^fuL. £ <^ lc^fb+ h O u ( 

9 g ) (45ml) \zmm L fc$**^*m L fc<?> . x ? 7 - ;u (600ml) % 
SST IT x ? 7 - >i ffi ai*ff *fiiJ#f*@ i^llt. flfiiJ ( 4 
0ml) tcvg^L. li^HA-MTX^D^^^Sitifc. 

iif^r^ ^livitc «k *)&dbrzft=?m.H1R 2 0 5 7?T^ot, # «b ti *S <o M 

TX^)ifS^$li, Se^«JR ( 2 5 9 nm) 3 t t J: 9 SHJ Lfc 3 , 3 . 9 

% T'i> o £: o 
[0190] 

3 <7>7j<}§}«#im#J 2 - 1 [Blti^T^vSTlSt^ L . gI(?)HA-MTXIS^fr^)|l* 
)gi**#fc. #UMJ 2 - 1 t fBlti^^viT^^/i^^Mtt^ 1 9 17j. MTX^)i^$fl 

3 . 8 % T *> o o 

[0191] 

iH-NMR (500MHz. D 2 0) : S 1 . 84 (m). 2. 02 (br. s). 
2. 15 (m). 2. 53 (t). 2. 70 (m). 2. 96 (m). 3. 35 (br. 
s). 3. 51 (br. s ) x 3. 57 (br. s). 3. 71 (br. s ) * 3. 83 
(br. s). 4. 16 ( t ) x 4. 46 (br. s). 4. 55 (br. s). 4. 8 
9 (s). 4. 96 (d). 6. 66 (d). 6. 87-7. 10 (m). 7. 72 (d 
) x 8 . 6 8 ( s ) 

[0192] 

immm 2-71 

MTX-a-PhePhe-NHC 2 H 4 NH-HA<^M3t 

t T >i u y m~h h ') ^ ( b 0 0 m g , 7>fl:» 2 3 05) Cfh7tFn7 / > 
( T H F ) (10ml) ^^£fclSi«lc, 3-th'n^y-3, 4-ytFn-4-t 
2, 3-^y7F')7yy (HOOBt) (0. 125mmol)& Z/mUM 
1 - 1 XUhtitzit^m 1 ( 0 . 12 5 mm o 1 ) ^i@*fc?j< hTHF ( 2 0 

ml) tc "i§ M L Lfct, SIM.* tTHF ^lll^is (10ml) L . 

5 tlctllf Lfco ft#*W#iLTa><b 3 0 £-^lC 1 - x^;U - 3 - (3-y>fO; 
i7nfi) 77 ^ # y 4 ; F (EDC) (0. 125mmol) * |H*£/j< (10m 

1 ) lc>g» L fci*%^/m L . 5 °C tc T 2 OlltlJtLfc, c^lxl^^lc. 0. 0 9 N^* 
ttv-F 'J^^TjkgfR ( 2 2 0 ml) §fl(DL, 5 °C \z T 3 . 5BfWft#Lfc. 3<7)«ift 
lclN^Si(20ml) 5 v^sTjn -t^zhlcJc^+faLx x?^lc^fb7-h'J^^(9g) 



SSi* (45ml) IZ mm L tz ift «Sfln L <?> . x 7 ; _ ^ ( 6 0 0 ml) £ ftj T L 
Tx? 7 - ;u#f tfJfcfr va ffitfJ^aC^lttlCcfcO^lttLfco WtBt/^^!47k (40ml 

^i§v£lc «k »j ^abfcfl^MliiH 1 9 7^*ofc. £ . ft^tifciS^fr^MTX^ 
li x ^M4X ( 2 5 9 n m ) IiJ^i" £ C i: ic «k *) & ft L ^ d . 4 . 5 % T £> 

[0193] 

mfc-zmrzo mmm2-i t mft*>ftft~z&#>rzft?m.\tw 1 747?. mtx^is^m 

4 . 4 %X° 3h -o fz, 
[0194] 

1 H-NMR (5 0 0MHz. D 2 0) : d 1 . 83 (m). 1. 93 (m). 2 . 0 

2 (br. s). 2. 14 (m). 2. 53 (t). 2. 69 (m) . 2. 95 (m). 
3. 35 (br. s ) , 3. 51 (br. s ) . 3. 57 (br. s ) . 3. 71 (br 
. s ) x 3. 83 (br. s ) . 4. 16 ( t ) . 4. 46 (br. s ) * 4. 55 (b 
r. d). 4. 87 ( d ) s 4. 95 (d). 6. 67 (d). 6. 87-7. 10 (m 
) x 7. 71 (d). 8. 6 8 ( s ) 

[0195] 

immm 2-8] 

MTX-a-PhePhe-NHC i o H 2 0°3 NH-HA^Nlt 

^JMJ 2 - 1 k fflftnftft-Z. tiu h ') UU ( 5 0 0 m g , Afi : JR 2 

3 0 77 ) i: HSfetfll 1 - 2 T#«b ft 2 ( 0 . 0 3 1 mm o 1 ) ^IxftZ it. mW^ 
HA-MTXId af^^Sifi^Ufc. *m#iJ2-l i: |qU$<?>;frv£-?:##>fc#T«tt#9 2 1 
1 77 . MTX<?)|d n$li 1 • 6 %T'J)ot. 

[0196] 

c </> m#J 2 - 1 imtl<o;frv£TfS HI L . |I^HA-MTXi^#^M* 

hjmj 2 - i \§m<?>jjm~z&#>rzft=?m.\tw 1 9 8 73. MTxwi^*a 

1 . 4 %T'J)ofc. 

[0197] 

CUffiEfll 2 - 9 ] 

MTX-a-PhePhe-NHC i o H 2 0°2 NH-HA^lii 

f€Jfe#iJ 2 - 1 k n^<r>?3 ST\ h t ^ a >gf^- h 7 ^ ( 5 0 0 m g , 5ri^ » : iH 2 

3 o 7? ) k mmm 1 - 3 xn^titzit^m 3 c 0 . 031 mm o 1 ) *jxm.$ ^h<t> 
HA-MTx«^#<?)*?g»%ifc. mm.M2-i kmn<oJ3&T'$idbrzfr=f-mitm 1 s 

37j. MTX<^ia$tt 1 . 8 % T *> o o 
[0198] 

zco^mm^mmm 2 - 1 t mn^^^xmm l . ii^HA-MTXi^fr^Mi* 

)gi**#fc. Hifefll 2 - 1 fc [B]ti<7)7? m-Z&dbrzfr=f-m.\$W 1 5 5 77. MTX^)i^*ll 

1 . 7 % T* *> o fz . 
[0199] 

CUflEfll 2-10] 
MTX-a-PhePhe-NHCgHi 6 0 2 NH-HA^iit 
HflEfll 2 - 1 i: IBltl^TrST. tiu > g£4- h 7 ^ ( 5 0 0 m g > ^fl : ft 2 

3 0 77) t^JllfJ 1 - 4 T# «b ftfcffc£-Jfo 4 ( 0 . 031 mmo 1 ) ^JxfZZ i* . MW<v 

HA-MTX«^#w*?g»*ifc. Hfite 002-1 fc [B]ti^77vS -?##>fc#^Ml±JH 1 8 

9 7t\ MTX^inallil . 6 % T* $> o o 
[ 0 2 0 0 ] 

zcD^Mm^^mm 2 - i t mn<r>jj'£T°mm l . ii^)HA-MTxi^#^ii* 

*gi**#fc. ^1fc0J2-l t [HI+i^TjvST^^^^Tfitt^ 1 6 2 77 . MTX^)i^$U 
1 . 6 % T« *> o o 



[ 0 2 0 1 ] 

immm 2-in 

MTX-a-PhePhe-NHCgH! 2 °2 NH-HA^)iI 

mmm 2 - 1 t TOti^Tra-?. n ~r >i a h ^ uU ( 5 0 0 m g . ^fl : *9 2 

3 0 7?)^ HSfefll 1 - 5 X'Uhiarzit^m 5 ( 0 . 031 mm o 1 ) £Jxl££ if. 
HA-MTXS^#^*iit^#/:, HflfetfO 2 - 1 i: TO tl^ Jjft *5 1 9 

2 77 . M T X <t> /la ^ li 1 . 9 %T*J>ofc. 
[ 0 2 0 2 ] 

3^^Ksst*njte*!i 2 - i t mn<r>nw;-?mm l . ii^HA-MTx^^#^)jsi* 

SgJfcfcWfc. Hifefll 2 - 1 i: fflft<r>Jjm"Z&dbrzft?m\*m 1 6 2 7a. MTXw^^*fl 

2 . 0%T*Jbofc. 

[ 0 2 0 3 ] 

1 H-NMR (5 0 0 M H z . D 2 0) : d 1 . 77-1. 85 (m) . 2. 02 (b 
r. s ) . 2. 16-2. 24 (m) . 2. 51 (m) . 2. 66 (m) . 2. 92 (m 
) . 3. 00 (m) . 3. 35 (br. s ) . 3. 51 (br. s ) . 3. 57 (br. 
s ) . 3. 72 (br. s ) . 3. 83 (br. s ) . 4 . 20 (m) . 4. 46 (br 
. s ) . 4. 55 (br. s ) . 6. 68(d). 6. 95-7. 1 8 (m) , 7. 76 
(d) ,8.72 (s) 

[ 0 2 0 4 ] 

im^nm 2-12] 

MTX-a-Ph e Ph e — N H C 4 H 3 0 NH-HA^lii 

ustefli 2 - 1 t to ti Tra . n t ^ a b ^ ( 5 0 0 m g , Afl : *9 2 

3 0 7T ) i: 1 - 6 nrzit&W 6 ( 0 . 0 3 1 mm o 1 ) T&fxffcZ if. ilw 
HA-MTX^#w*TOj|fc. ^«E0J2-1 i: TO*$<?>;fr v£-?##> 1 7 

2 77 . MTXwSp^IJ 2 . 0 % T *» o . 

[ 0 2 0 5 ] 

09 2 - 1 i: TOtf <7>7raT#SUI L . ig^HA-MTXS^fr^jRI* 

mm^mrz. mmm2-i trnm^ftttx^dbtzfr^mitm 1 \ 977. MTx^i^a 
1 . 9 %T'i)ofc. 

[ 0 2 0 6 ] 

iH-NMR (500MHz. D 2 0) : S 1 . 77-1. 84 (m). 2. 01 (b 
r. s). 2. 20-2. 28 (m). 2. 49 (m). 2. 64 (m). 2. 93 (m 
). 3. 00 (m). 3. 35 (br. s). 3. 52 (br. s). 3. 58 (br. 
s). 3. 73 (br. s). 3. 83 (br. s). 4. 20 (t). 4. 47 (br 
. s). 4. 55 (br. s). 4. 92 (d). 5. 06 (d). 6. 64 (d). 6 
. 94-7. 19 (m). 7. 77 (d). 8. 73 (s) 

[ 0 2 0 7 ] 
CHIfcfll 2-13] 
MTX-a-PhePhe-NHC 5 H j oNH-HA^gUit 

^JMJ 2 - 1 t TO ft <?> -ft v£ T . t-rnu ym-y V M ^ ( 5 0 0 m g , ^fi : ^ 2 

3 0 77 ) fcHStefll 1 - 7 XUhiitzit^m 7 ( 0 . 031 mmo 1 ) *J£J££ -t± . i.H<?> 

HA-MTX«^#^*?g»*ifc. HM2-1 t mftn^ft-z&tbrzftj-mxx® 2 1 

4 77 . MTX<50|an$li 1 • 4 %T'l>ofc. 

[ 0 2 0 8 ] 

3*>:?Kigifc%!!ite0J 2 - 1 TO tl 7? vi T- II HI L . giwHA-MTX^^#^Hi* 
igi**#fc. #HKE0J2-1 fc TOif ^viT-^/z^Mli,^ 1 9 6 77 . M T X tf> *S * ft 
1 . 2 %T"f>o f;, 

[ 0 2 0 9 ] 
C^flEfll 2-14] 
MTX-a-PhePhe-Ly s -HA^)iI 



HSfe tffl 2 — 1 t |S] 1f <?> ~n v£ . tr^n>if h 7 ^ A (5 0 Omg, I : S 2 

3 0 7?) t 1 - 8 *l/zfti%^ 8 ( O . 0 3 1 mm o 1 ) t:ixfc£ it . WM^ 

HA-MTX$naf w^Sife^H/:. ^SfetfO 2 - 1 i: [S] ti^ £ li #9 1 8 

9 7t\ MTX<^$a 1 . 4 %T'cB o fc, 

[0210] 

z^^mm^mmm 2 - i t mn^^^xmm l . ii^HA-MTx^^#^jii* 

>§^^f#/co HjMJ 2 - 1 t IB] ti <^ 7? T * 36 ^ T M ti 8 1 7 2 7j\ MTX^g^li 

1 . 4 % T * o £ o 
[0211] 

[fUMJ 2-15] 
MTX-a-PheGl y-NHC \ o H 20°3 NH-HA^Mlt 
HSfefyiJ 2-1 i: IsHf <?)^-iiT\ n T a, a >8£ + h 7 uM. ( 5 0 0 m g , 5j-T S : *9 8 

0 77 ) t HflfetfO 1 - 2 T#«b tl^ft^t/ 2 ( 0 . 0 3 1 mm o 1 ) fcJxf&S it. mM<r>H 
A-MTX^a^^^Sifttlf:. H«£iW2-l i: IqJflS T # T M li #3 8 3 7? 
v MTX^Ia n"$ti 1 • 4 XT'tofc. 

[0212] 

3<7->7k)g}«f!«y 2 - 1 ^ti^Tr^TffiW L . gl^HA-MTXS^ft^if* 
SgfcfcWfc. Hifefll 2 - 1 i: [sJti^^^T^^^^TMli^ 8 0 73 . MTX^)S^$!J1 

. 4 %X' -y fZo 

[02133 

CUffiEfll 2-16] 
MTX-a-PheGl y-NHC ]_ o H 20°3 NH-HA^Mlt 
t7^n>|f h 'l^AJg (5 0 Omg, i : 8 8 0 7j) l;fh7th'n77> ( 
T H F ) (10ml) t^ifciSitlc, 3-t ■ 4-yh h'n-4-t^- 

V - 1 , 2 , 3 J > '/ h ') 7 y > ( H 0 0 B t ) ( 0 . 1 2 5 mm o 1 ) Ik umWM 1 

- 2 -?#<btifcffc£-!fo 2 ( 0 . 0 0 9 mm o 1 ) ^m&^t THF <7)fiS^S (20m 

1 ) \zmm L fci**^/jn L h'J7. [ 2 - (2->h^r>-^h^->-) x * ] 7;> 
( 0 . 116 mm o 1 ) ^M^* tTHF ^fi'g^S (1 0ml) lc-;gffi? L fcifcfc^sfli 
L . 5 °C CTftJf L fc. LT*^ 3 0 ^tt 1 -xf ^- 3 - ( 3 - V > 
7; 7 7' a >i ) ^7 ^ # ^ >f 5 H ^StJS (EDO (0. 125mmol) % ( 1 
0ml) \z MM L * ^/m L . 5ttT20^ W tftJ^ L c c <7) /x UE m \z. 0 . 0 9 N 
<7>7K^fb+ h 7 *y u^m'm. ( 2 2 0 m 1 ) fc^fin L . 5°ClcT3. 5f f^Kff Lt„ c: <^ 
SSlclN^ei (20ml) * ffifla ~t S z t lc =fc 0 * fn L . 5 «b lc Jg ft h 'J ^ (9 
g ) % SI^tK (45ml) tc >g ft? L i£ % ^fln Lfc^)*>, ^ ? ; — ^ (600ml) * SS 

tK (4 0ml) [c-;Sf$L. iI^HA-MTXf^#w*ii^llt 0 t ;u n > Sfrfcig* 

<^MTX<!0^p$l^ Sg^iiR ( 2 5 9 nm) % 10 Si" -5 c h lc J: 9 ff tt5 L t Z *> . 0 
. 5 % T- £> o . 
[02 14] 

zco^mm^mmm 2 - 1 t mmmj^xmrn l . nn^HA-MTxis^fr^Mi* 

>§«ff£:o ^]^^J2-1 fc [Blfi^TjvST^^/c^TMli^ 8 177. MTX<7>1fc&m\t0 
. 5 % T* o = 

[0215] 
C^SS^iJ 2-17] 
MTX-a-PheGl y-NHC i o H 20°3 NH-HA^II 
t74n>|fl')')/,g( 5 0 0 mg, ?>f 1 : 11 8 0 7J) l:f ^7tFn77> ( 
THF) (10ml) *AD£fc»S»lc, 3-tHn^y-3, 4-ytFn-4-t^ 

V - 1 , 2 , 3 s>7h 'J7y> ( H 0 0 B t ) ( 0 . 1 2 5 mm o 1 ) Jk U^UM 1 

- 2 XUhtLfzit^m 2(0. 125 mm o 1 ) ^M^tK THF (20m 



1) izfeffl L tzftL-Sffifia L tz'&. M*i:THF^fiil^is (10ml) $i^L, 5 
°C IC Tjlft L . mn $H^LT^63 O^tlC 1 -x^4-3 - (3-yHi7; 7 
^7 ^ # >M 5 H (EDC) (0. 125mmol) % (10ml 

) k:$gfl?Lfcifc*«s/»n L. 5 °C iz T 2 0 BfWtlfctf L fc. c^jxJ^^tc. 0. 0 9 N^)*i 
ft* h t> U^mW. ( 2 2 0 ml) fc^fln L . 5 °C lc T 3 . 5 Iff WtftJt L fc. Z <7>$gjfck: 
lN«fg|(20ml) % ^rs^jn f £ c £ iz «k *) * fn L . $ <b ic M it + h V ^ a ( 9 g ) % 
|a^* (45ml) \z MM L ifcfc^fln L fc<?> . ac 7 ; — ;u (600ml) ^iiSTLT 

x 57 j _ ji ft ai^tf v*. #f as «f&*M ic j: •) ^iit„ *faj (4 0 m 1 > 

^^DRiR ( 2 5 9 nm) 3 t lc «k 9 IHl L tz t Z ^ , 3. 4%T*>ofc 

o 

[0216] 

c^7K)g^^^m^j 2 - i h mn^^^xmm l . gi^HA-MTxis&#w)ii* 

?gi**#fc. ^SfetfO 2 - 1 i: [Bjti^^^T^^/z^TMli^ 7 6 75\ MTX^)IS^$U3 
. 4 % T* i> o t « 
[0217] 

immm 2-18] 

MTX-a-PheGl y-NHC i o H 20°3 NH-HA<^M3t 

HSfetffl 2 - 1 t fa] ti <7) ^ x tr*a >gf + h M ^ a£ ( 5 0 0 m g , Afl : m 2 

3 o 75) t mmm 1 - 9 xuhntzitsm 9 ( 0 . 031 mm o 1 ) ^!xm^ a. mm^> 
HA-MTxis^#^)*ii^#fc. 2 - 1 i: mft^^mx-^dbtz^^mitm 1 9 

9 7j . MTX^ia$U 1 . 5 %T'J)o/:. 
[0218] 

z<7>*.mm-&m&m 2 - 1 t mm^^^xmm l . is^HA-MTxi^*^itt* 
nifefli 2 - 1 t mm<njjmx$<ibtzfr=?-mitm 1 8 6 tj . MTxwi^a 

1 . 4 %T'i)o7:. 
[0219] 

iH-NMR (500MHz. D 2 0) : d 1 . 59 (m). 1. 78 (m). 1. 9 
0-1. 95 (m) x 2. 02 (br. s). 2. 13-2. 23 (m). 2. 99-3 
. 14 (m) x 3. 28 ( s ) x 3. 35 (br. s). 3. 51 (br. s). 3. 5 
7 (br. s). 3. 71 (br. s). 3. 83 (br. s). 4. 26 (t). 4. 
46 (br. s ) x 4. 54 (br. s ) * 4. 92 ( s ) . 6. 93 ( d ) . 7. 13 
-7.20(m)x7.66(d)x8.69(s) 

[ 0 2 2 0 ] 

immm 2-19] 

MTX-a-PheGl y-NHC i o H 20°2 NH-H A^il 

^Jtefll 2 — 1 t m ft <n n v£ X x t T ^ n h ') O UU ( 5 0 0 m g , fr^A : ffi 2 

3 0 7?) fcHStefll 1-10 T-#^ iitzit^VQ 10 ( 0 . 0 3 1 mm o 1 ) %J£FE3 -t± x ^ 

I^)HA-MTX *S i**f» . 

[ 0 2 2 1 ] 

3c7>7kvg^£#IMJ 2-lt [B]ti<^^vSTli« L x ii^HA-MTXM^#^Mi* 
?gi**#fc. #UfeflJ2-l fc im*i*>;fr>£-?:##>fc#^Sl±JR 1 4 4 77x MTX<7)JK^*a 
1 . 8 %T*f)o 
[ 0 2 2 2 ] 

1 H-NMR(500MHzx D 2 0) : d 1 . 49 (m) . 1. 60 (m) * 1. 7 
6 (m)x 2. 01 (br. s ) . 2. 09-2. 15 (m) . 2. 20-2. 28 (m 
)x 2. 99-3. 09 (m) x 3. 10-3. 17 (m) x 3. 33 (br. s ) x 3 
. 51 (br. s)x 3. 57 (br. s)x 3. 71 (br. s)x 3. 83 (br. 
s)x 4. 30 (m) x 4. 46 (br. s ) * 4. 55 (br. d)x 4. 97 (s) 



. 6. 91 (d). 7. 13 (m) x 7 . 17-7. 21 (m). 7. 67 (d). 8. 

7 3 ( s ) 

[ 0 2 2 3 ] 

[fUMJ 2-20] 
MTX-a-PheGl y - N H C g H ! 6 0 2 N H-H A^Min 
fUMJ 2 - 1 t |Bj*i<7>7? v£"?x £ ~r >i a h 'i ^ ( 5 0 0 m g , 5j-^fi : m 2 

3 0 7?) fcHSfefll 1-11 X'UhftTziM^m 11 ( 0 . 0 3 1 mm o 1 ) ^JxJ££ ■£ , ^ 

i^HA-MTxs^*^*S'«tifc. n*«2-i t mm^^^x-^dbrz^^mitm 

1 7 3 7a x MTX<?)^n*$li 1 . 6 % fi> -> Tz . 
[ 0 2 2 4 ] 

SgfcfcWfc. Hifefll 2 - 1 i: [Blti^TjvST^^^^^Mli^ 1 5 0 7a x MTX^^n$li 
1 . 6 ToT'tofc. 
[ 0 2 2 5 ] 

1 H-NMR (5 0 0MHz. D 2 O ) : 8 1 . 64 (m). 1. 78 (m). 2. 0 

1 (br. s). 2. 09-2. 17 (m). 2. 24 (m). 3. 01 (m). 3. 0 

8 (m) . 3. 16 (m) x 3. 34 (br. s). 3. 51 (br. s ) * 3. 56 ( 
br. s). 3. 71 (br. s ) . 3. 83 (br. s ) . 4. 31 (m). 4. 46 

(br. s ) x 4. 54 (br. s ) * 4. 97 ( s ) * 6. 91 (d). 7. 11 (m 

) x 7. 14-7. 21 (m) x 7. 67 ( d ) . 8. 72 (s) 
[ 0 2 2 6 ] 

i^mm 2-21] 

MTX-a-PheGl y-NHCgHi 2 °2 NH_HA<7)M ^ 
UStefll 2 - 1 t m ft <r> 7? y£ T x n T ^ a h ^ uU ( 5 0 0 m g , Afl : m 2 

3 0 7a ) fcUlM 1-12 X' U h ft fz it tx%Q 12 ( 0 . 0 3 1 mm o 1 ) ^!xffc£ it . U 

i^HA-MTXi^#^*-g)ftti#fco mmm2-i tmft<r>?ift~z&y>rzft=?m\tm 

1 5 0 7a x MTX<^in$li 2 . 3 % T* *> -> fc, 

[ 0 2 2 7 ] 

C<7>7K>§i«^^mfJ 2-U [B]ti^77«Tlf « L x ii^)HA-MTXi^#^ii* 
)gi**#fc. Hifefll 2 - 1 i: fB]«c7>73 ftT'lRfcfc^fittfi 1 3 9 Tax MTX^8^*fl 

2 . 3 %T*J)o fc. 

[ 0 2 2 8 ] 

immm 2-22] 

MTX-a-PheGl y — NHC 4 H § O NH-HA^iii 

2 - 1 t mft^Jj^X . n t >i u h ') ^ UU ( 5 0 0 m g . ^fl : m 2 

3 0 7a) t^mm 1-13 XUhfttzit^m 13 ( 0 . 0 3 1 mm o 1 ) ^JxJ£2 ■£ . ^ 

1 5 6 7a x MTX^)^a$U2 . 0%T'f)of:. 

[ 0 2 2 9 ] 

c Six fcHtfeflJ 2-1 i: IB] ti <7) 77 v£ X If HI L x iI^)HA-MTXi^#wj||* 

?gi**#fc. #UMJ 2 - 1 [Bjti^TjvS^^^/c^Tatt^ 1 4 0 7a, MTX^i^*a 

2 . 2 0 /oT*ofc. 

[ 0 2 3 0 ] 
[Jt!M 2-23] 
MTX-a-PheP r o - N H C i 0 H 2 0°3 NH-HA^II 
^ Ife 0J 2 - 1 i: IbJ ft co t» x t7^n>t+h 'J^A^ (5 0 Omg. I : fl2 

3 0 7a ) fcHStefll 1-14 XUhfttzit^^} 14 ( 0 . 0 3 1 mm o 1 ) ^IxfZZ it. M 

i^HA-MTXi^#^)*)S)ft^i#fco nifefll 2 - i fc fBjti^Ta-vS^^^/c^Taa^ 

1 6 6 7a x MTX<7)ia$U 1 . 6 % T *> o . 
[ 0 2 3 1 ] 



>g^^#^o 2 - 1 i: fBjtl^^vST^^yz^^Mli^ 1 5 2 7a. MTX^S^*a 

1 . 6 % T o o 

[ 0 2 3 2 ] 
CHIM 2-24] 

MTX-a-Phe 0 A 1 a-NHC x 0 H 2 0 o 3 NH_HAc7) MiH 

^JMJ 2 - 1 i: [Bjti^^^T. n T a >8£+ h ^ ( 5 0 0 m g , fr=F S : *9 2 

3 0 7?) fcHSfefll 1-15 X'Uhfltzit^m 15 ( 0 . 0 3 1 mm o 1 ) fcJ£J£3 if. ^ 

i^)H A-MTX^n #^7k)§!«^f#/Co 

[ 0 2 3 3 ] 

z^^mm^mmm 2 - 1 t mm^n^^nm l . iii^ha-mtx$s^#^mi* 

>S^f#/co HjMJ 2 - 1 i: fBlti^^vST^^/c^^Mli^ 1 5 2 7a. MTX^^n$li 

1 . 5 XT'^o 

[ 0 2 3 4 ] 
CUffiEfll 2-25] 
MTX-a-Phe (9 A 1 a-NHC 2 H 4 NH-HA^iii 

HffiEfll 2 - 1 t fa] ti 60 7j v£ T . n t ^ a h -J ^ ( 5 0 0 m g , ft^M. : *9 2 

3 0 7a ) tUStefl 1-16 XUhtitzit^m 16 ( 0 . 0 3 1 mm o 1 ) ^JxJ££ i± . U 
I^HA-MTXS n^^^Sfttll/:. HjMJ 2 - 1 i: IB] tf <7) 7r£ a6 tz ft =r M li W 

2 0 97a. MTX<7)Id d$1J 2 . 3 % T £> o - 

[ 0 2 3 5 ] 

3<^7K)g^^^mfj 2 - i t mm ^^tex-mm l . hi^ha-mtxis^#^4ii* 

}gi«f#/co HJMJ2-1 i: IsJti^^^T-^^^^^Mli^ 1 9 8 7a. MTXwi^*fl 

2 . 3 XT'Jjo f:. 

[ 0 2 3 6 ] 

immm 2- 2 ei 

MTX-a-Phe-NHC x 0 H 2 0 o 3 NH_HA<7>Mi s 

^JMJ 2 - 1 t |B]*i<7>7jY£-? . n T ^ n >g£-^- h 'J ^ ( 5 0 0 m g , Afl : JR 2 

3 0 7a ) fcHSEfll 1-17 T-#^tl^fb-^^ 17 ( 0 . 0 3 1 mm o 1 ) £jxJ&3 . ^ 

I^HA-MTXIn^ttw^Sifi^Ht. Hifefll 2 - 1 tmft<r>?ift~z&#>rz.ft=?m\tm 

2 1 3 7a . MTX<?)in$li 1 . 7 % T* £> r> fz o 
[ 0 2 3 7 ] 

c<7>7K>§^^^m^ij 2 - i t mn<7>J5&-zttm l . ii^HA-MTxis^#^)jii* 

?gi**#fc. 2 - 1 |5]*f ^^T-^fc^Mli^ 1 7 9 7a. M T X <^> IS □ ^ ti 

1 . 7 % T' *> o o 

[ 0 2 3 8 ] 

iH-NMR (500MHz. D 2 0) : 8 1 . 63 (m). 1. 79 (m). 2. 0 

2 (br. s). 2. 20 (m). 2. 28 (m). 3. 08 (m). 3. 10-3. 2 

0 (m). 3. 31 ( s ) . 3. 35 (br. s). 3. 52 (br. s). 3. 56 ( 
br. s). 3. 72 (br. s). 3. 84 (br. s). 4. 28 (t). 4. 47 
(br. s). 4. 54 (br. s). 4. 97 (s). 6. 94 (d). 7. 06 (t 

). 7. 13 (d). 7. 67 (d). 8. 73 (s) 
[ 0 2 3 9 ] 

imt&m 2-27] 

MTX-a-I 1 e-NHC 1 0 H 2 0 O 3 NH-HA^)li 

2 - 1 t m *i <r> -n vie T . t7^n>t+h 'J^AJg (5 0 Omg. I : fl2 

3 0 7a ) fcHStefll 1-18 tl/ifb^t/ 18 ( 0 . 0 3 1 mm o 1 ) ^JxJ£2 -t± . 4g 
S*>HA-MTX«S£-#<7>:?l<$gi**#fc. Hifefll 2 - 1 trnm^^'AX^dbtzftJ-Mltm 

1 9 2 7a . MTX^MdIH 1 . 7 % T *> o 0 

[ 0 2 4 0 ] 



>g^^#^o HjMJ 2 - 1 i: IB] ti </> ^ v£ T * 36 M ti ,^ 1 6 2 7? . MTX^S^*a 

1 . 7°/oT'J>o/:. 

[ 0 2 4 1 ] 

X H-NMR (500MHz. D 2 0) : SO. 84 ( t ) . 0. 89 ( d ) . 1. 1 
8 (m) . 1. 47 (m) . 1. 78 (m) . 1. 83-1. 90 (m) . 2. 02 (b 
r. s ) . 2. 36 (m) . 3. 24 ( s ) . 3. 35 (br. s ) . 3. 51 (br. 
s ) . 3. 57 (br. s ) . 3. 63 (br. s ) . 3. 71 (br. s ) . 3. 83 
(br. s ) . 4. 09 ( d ) . 4. 45 (br. s ) . 4. 55 (br. s ) . 4. 9 
3 ( s ) . 6. 92 ( d ) . 7. 72 ( d ) . 8. 6 8 ( s ) 

[ 0 2 4 2 3 
irnMM 2-28] 
MTX- a - I 1 e-NHC 2 H 4 NH-HA<7>«jt 

^JMJ 2 - 1 i: ls]1f T\ t "F ^ n h 'J ^ ( 5 0 0 m g , 5r^S : *9 2 

3 0 7?) tUSfefl 1-19 T#«bftfc fb^t/ 19 ( 0 . 0 3 1 mm o 1 ) ^JxffcZ ■£ . ^ 
i^HA-MTXg^#<^*ig»tj|t. Hifefll 2 - 1 i: [Bjti^^^T^^^^TMli^ 

2 3 1 7j . MTX^S n$tt 2 . 1 % T *> o tz . 

[ 0 2 4 3 3 

3 <^7k>g^^^mfJ 2 - 1 [B]ti^75^TlSK L . IIwHA-MTXIS^#^)|i* 
SgifcfcWfc. Htei2- 1 ^i^)^aT'fy)fc^fM!iS 2 0 2 71, MTXwi^*fl 

2 . 1 % T *> o 7c o 

[ 0 2 4 4 1 
CUtfefll 2-29] 
MTX-a-G 1 u-NHC i 0 H 2 o03NH-HA^iS 

2 - 1 t m ti <7) 7? v£ T x n t ^ n >gf^ h 7 ^ UU ( 5 0 0 m g , ^fl : m 2 

3 0 7?) tUStefl 1-20 T-mhtLtzittryn 2 0 ( 0 . 0 3 1 mm o 1 ) ^JxJ£2 ft? 
I^HA-MTXS^#^)*)§ifi^f#fc= HM2-1 fc mmmmx*$<ibrzfr=?-M.lt® 
2 0 17a. MTX^^nf ti 1 . 5 % T *> o . 

[ 0 2 4 5 3 

3<^7f<}g}«flMiJ 2 - 1 [B]ti<7)77ViTllt^ L . gl^HA-MTXS^fr^illl* 
)gi**#fc. #UMJ2-1 i: ffl#*>;frv£-?:£*>fc#^*tt!ft 1 8 3 77. M T X <*> «S 3$5tt 

1 . 5 % ? *> o 7c o 

[ 0 2 4 6 3 

iH-NMR (500MHz. D 2 0) Id 1 . 5 7 (m) . 1 . 7 7 ( m ) . 2 . 0 

2 (br. s). 2. 25 (m). 2. 37 (t). 3. 24 (s). 3. 25 (s). 
3. 35 (br. s). 3. 51 (br. s). 3. 56 (br. s). 3. 71 (br 
. s). 3. 83 (br. s). 4 . 1 3 ( m ) . 4. 22 (m). 4. 36 (m). 4 
. 46 (br. s). 4. 55 (br. s). 4. 91 (s). 6. 94 (d). 7. 7 
6 (d). 8. 66 (s). 8 . 6 8 LsJ 

V± : T*fcSB# t± ^ ^ - i" ^+ J i'T , i 9 . 3 tit «fc 0 a # t r #<7) S^^/ i: Mfe L 7c . 
[ 0 2 4 7 1 
CUStefll 2-30] 
MTX-a-G 1 u-NHC 2 H 4 NH-HA^il 

2 - 1 t [BJtf <^7rST. hthu ym-y h 7 ^ AJg ( 5 0 0 m g . ^fi : m 2 

3 0 7j ) i:HffiE0J 1-21 Tff'b tl/ifb^t/ 21 ( 0 . 031 mm o 1 ) ^IxfcZ it . SI 
i^)HA-MTXiSg^#:<7>*«**f fc. HflEflJ 2 - 1 tmm^TjftX^dtyfzfrT-Mltm 
2 2 6 7j . MTX^Malli 2 . 1 °/oT'J>ofc. 

[ 0 2 4 8 1 

3<?)^Ktg**||Jte*fl 2 - 1 fB]tf ^TrffiTffi fill L . iH<?)HA-MTX^^#^MI* 
*gifc*#fc. Hifefll 2 - 1 t [sHf ^^ftTvfAfc^fia^ 2 0 6 7j . MTX^)i^?U 



2 . 1 Tot'tofc, 

[ 0 2 4 9 ] 

immm 2-31: 

MTX-a-Ty r-NHC i 0 H 2 o°3 NH - HAc7) W^ 

2 - 1 t ls]1f <7>^vST-s t t ^ n >Wc+ V ') *j uM. ( 5 0 0 m g , : ft 2 

3 0 7?) t H fifefll 1 - 2 2 T* m h ft tz it ^t/ 2 2 ( 0 . 0 3 1 mmo 1 ) tRK^, I 
i<?)HA-MTXiig^#^*ig»%#fc. HjMJ 2 - 1 tl^fi^^T^^^TMlift 
1 9 0 7a . MTX^Ia n$li 1 . 6 %T'i>ofc. 

[ 0 2 5 0 ] 

njfefj 2 - i t mn<nfift~z&#>rzft?m.\tw 1 7 6 7a\ mtx«^^*ij 

1 . 7 %T'J)o t. 

[ 0 2 5 1 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 63 (m). 1. 77 (m). 2. 0 

2 (br. s). 2. 23-2. 35 (m). 2. 95 (m) . 3. 03-3. 21 (m 
) x 3. 34 (br. s ) x 3. 51 (br. s ) . 3. 58 (br. s ) . 3. 71 ( 
br. s). 3. 83 (br. s ) . 4. 28 (m) . 4. 47 (br. d) x 4. 54 

(br. s ) , 4. 92 ( s ) * 6. 58 ( d ) x 6. 94 (d). 7. 66 (d). 8 
. 6 8 ( s ) 
[ 0 2 5 2 ] 

immm 2-32: 

MTX-a-Tr p-NHC i 0 H 2 o O 3 NH-HA^ii 

HSfcffll 2 - 1 t Is]«c7>^vSTs h t ^ n h M ^ AJ^ ( 5 0 0 m g , ^fl : ft 2 

3 0 7?) fcHflfefl) 1-23 ftfc it&%a 2 3 ( 0 . 0 3 1 mm o 1 ) ^JxJ£2 ■£ . ££ 
a^)HA-MTXg^#^*jg*%j|fc. HM2-1 i: fBjtl^Tj^T^^fc^^Mtt^ 

1 8 77a. MTX^S n$li 1 . 9 % T* *> -> fc, 
[ 0 2 5 3 ] 

z<ni^Wm.^%Mm 2 - 1 t mftoftfttftWl L . II(7)HA-MTXIS&#wj|i* 
)gi**#fc. #|JMJ 2 - 1 i: fB]ti<7>73 ST'ltft73 5TfM!i8 1 3 9 7a . MTX^i^$fl 
1 . 9 %T'i)ofc. 
[ 0 2 5 4 ] 

iH-NMR (500MHz. D 2 0) : S 1 . 53 (m). 1. 74 (m). 2. 0 
1 (br. s). 2. 09-2. 15 (m). 2. 46 (m). 2. 85 (m) , 3. 0 
5 (m)x 3. 35 (br. s). 3. 52 (br. s). 3. 58 (br. s). 3. 
74 (br. s ) x 3. 83 (br. s). 4. 27 (m). 4. 48 (br. d). 4 
. 55 (br. s ) . 6. 83 (d). 6. 99 (s)x 7. 05 (s)x 7. 15 (d 
) x 7. 43 ( d ) x 7. 49 (s). 8. 74 (s) 

[ 0 2 5 5 ] 
CUffiEfll 2-33] 
MTX-a-Se r-NHC i 0 H 2 0 O 3 NH-HA^iI 

^Jtefll 2 - 1 i: [BJtf ^TrSTx >iu ym-y V ') uU ( 5 0 0 m g . ^fl : ft 2 
3 0 7a) fcHJfcfll 1-24 T»«b Unfzit^m 2 4 ( 0 . 0 3 1 mm o 1 ) *fxfc$ -t± x 

a^>HA-MTXJB^#w*jg»*f fc. mum 2 - 1 fcim«<^^^-?^«>fc^^si±JK 

1 8 6 7a x MTX<7)§dd$!J 1 • 7 % T *> o tz . 
[ 0 2 5 6 ] 

3<?>:?K)gi*%liitefll 2 - 1 IB] tl tf> 7? v£ T If HI L x iI^)HA-MTXi^#^MI* 
igi**#fc. ^«E0J2-1 fc [BHtc^^viT'^^/i^^aiift 1 6 5 Tax MTX<?)i^f 
1 . 7%T'f)of:. 
[ 0 2 5 7 ] 

1 H-NMR(500MHZxD 2 O) : d 1.61 Cm ) x 1. 76 ( m ) x 2. 0 



2 (br. s) , 2. 38 (t) , 2 . 5 1 ( m ) . 3. 24 ( s ) . 3. 25 ( s ) . 
3. 35 (br. s ) . 3. 50 (br. s ) . 3. 56 (br. s ) . 3. 58 (br 
. s ) . 3. 71 (br. s ) . 3. 83 (br. s ) . 4 . 2 8 (m ) . 4 . 3 9 ( m 
) . 4. 46 (br. s ) . 4. 54 (br. s ) . 4. 91 ( s ) . 6. 93 ( d ) . 
7 . 7 0 Ld_) . 7. 76 ( d ) . 8. 66 ( s ) . 8 . 6 8 ( .O 

& : Ti^^li^U-y r+^TJ.'), 3 il \Z J; *) « fa t r #^vS^ i: Mfe L fc. 
[ 0 2 5 8 ] 
[fUMJ 2-34] 
MTX-a-Leu-NHC i 0 H 2 0 o 3 NH_HA<7)W ^ 

UStefll 2 - 1 t 19]*$ w^ST, t r ^ n h 'i ^ ( 5 0 0 m g , 5?^ S : *9 2 

3 0 7?) tmmm 1-25 t-#^ tif-fb^t/ 25 ( 0 . 031 mm o 1 ) -zmm-z -t±. m 

I^HA-MTXi&#^*-Sifi^#/:o ^MM 2 - 1 t mfte> :d<<?> tz lift 

1 8 9 7}. MTX^)ffln$li 1 • 7 % T *> o . 
[ 0 2 5 9 ] 

z^^^m^mmm 2 - 1 t mm^ntex-mm l . hi^ha-mtxis^#^4ii* 

SgfctfcWfc. Hifefll 2 - 1 i: [sJ+i^^^T^^^^TMli^ 1 4 7 7?. MTX^g^fl 
1 . 6 ToT'tofc. 
[ 0 2 6 0 ] 

iH-NMR (500MHz. D 2 0) : 8 0 . 84 ( d ) . 0. 89 ( d ) . 1. 5 

2-1. 68 (m) . 1. 72-1. 83 (m) . 2. 01 (br. s ) . 2. 45 (t 

) s 3. 34 (br. s ) . 3. 50 (br. s ) . 3. 57 (br. s ) . 3. 72 ( 

br. s ) . 3. 83 (br. s ) . 4. 28 (m) . 4. 45 (br. d ) . 4. 54 

(br. s ) . 4. 95 ( s ) . 6. 91 ( d ) . 7. 72 ( d ) . 8. 69 (s) 
[ 0 2 6 1 ] 

immm 2-35] 

MTX-a-Va 1 — N H C i 0 H 2 o03NH-HA«iS 

2 - 1 t lB]*i<7>7jY£T*. tiu ym-y V ') *y uU ( 5 0 0 m g , ^fl : ^ 2 

3 0 7?) tmt&M 1-26 T-#^ titzit^m 2 6 ( 0 . 0 3 1 mm o 1 ) £jxJ&3 •£ . fif 
£*>HA-MTX«S£-#</>:?kigi**#fc. #IM2-1 t mn^^'dX^ibrz^^mitm 
1 8 77a. MTX<7)^af ft 1 • 7 % T *> o . 

[ 0 2 6 2 ] 

z^y^mm^mmm 2 - 1 t mn^^^x-mm l . ni^HA-MTXi^#^4ii* 

?gi*fc#fc. #UMJ 2 - 1 i: [Bj+i <r>Jjm~Z&#>rzft=?m.\tW 1 5 6 77. M T X tf> JlS 3$ni 
1 . 7 % T £> o tz . 
[ 0 2 6 3 ] 

iH-NMR (500MHz. D 2 0) : 8 0 . 93 (m). 1. 78 (m). 2. 0 
1 (br. s). 2. 11-2. 19 (m). 2. 47 (m). 3. 24 (s). 3. 3 

4 (br. s). 3. 51 (br. s). 3. 57 (br. s). 3. 63 (br. s) 

. 3. 72 (br. s). 3. 83 (br. s). 4. 02 (d). 4. 47 (br. d 
). 4. 54 (br. s). 4. 95 (s). 6. 91 (d). 7. 72 (d). 8. 6 
9 ( s ) 

[ 0 2 6 4 ] 
CUM 2-36] 
MTX-a-Hi s-NHC i 0 H 20 O 3 NH-HA<^M3h 

2 - 1 t IB] ti 7? v£ T- . t t ^ n h O ( 5 0 0 m g . ^fl : ft 2 

3 0 7J ) i: mUM 1-27 tl/ifb^t/ 2 7 ( 0 . 0 3 1 mm o 1 ) ^SxfZ £ ■£ . «£ 

S<7)HA-MTXiB^#^*jg**j|fc. HJfetfJ 2 - 1 fc IsHf <?> >£ T- ^ # ^ fi l± ft 
1 9 17?. MTX<7)|Dn?li 1 . 2%-Z$>r>fz. 

[ 0 2 6 5 ] 

3 00 2 - 1 ^tl^TjviTlf tSI L . iS^HA-MTXM^il* 



sgjfcfcWfc. mum 2 - i t mn<^n^T^dbrz^j-mitm 1 6 27?. mtxw^^*ij 

1 . 2 % T * o o 
[ 0 2 6 6 ] 

} H-NMR ( 5 0 0 MHz, D 2 0) : S 1 . 70 (m) . 1. 79 (m) . 2. 0 

1 (br. s ) . 2. 23-2. 36 (m) . 3. 13-3. 22 (m) . 3. 26 (s 

) s 3. 34 (br. s ) x 3. 50 (br. s ) . 3. 56 (br. s ) . 3. 61 ( 

br. s ) . 3. 71 (br. s ) . 3. 83 (br. s ) . 4 . 33 ( t ) . 4. 46 

(br. d ) . 4. 54 (br. s ) . 4. 96 ( s ) . 6. 92 ( d ) . 7. 30 ( s 

)s 7. 73(d). 8. 57 ( s ) * 8. 70 (s) 
[ 0 2 6 7 ] 

immm 2-37] 

MTX-a-P r o-NHC i 0 H 2 o°3 NH - HA ^Wit 

HUfetfO 2 — 1 t [s] ti <?> 75 T . tr*a >gf + h M ^ AJg ( 5 0 0 m g , 9t=t fi : *9 2 

3 0 7?) tmmm 1 - 2 s x-m^nrzit^^ 28 ( 0 . 031 mm o 1 ) %ixm-$ -t±. m 
i^)HA-MTx^^#^^g'*t#fc. mum 2 - 1 iriajti^^^T^^^^^aii^ 

1 6 7 7j . MTX<?)|d n$tt 1 • 5 fc. 
[ 0 2 6 8 ] 

3^^KS«t*Hffl£*!l 2 - I h mn^^^^mm L . |iwHA-MTX^^#^)j|l* 

?gifc*#fc. nifefli 2 - 1 t fflft<r>jjm~z&#>rzft?m.\tw 1 5 2 7? . MTx^i^a 

1 . 6 ToT'tofc. 

[ 0 2 6 9 ] 
CUffiEfll 2-38] 
MTX-a-(9Al a-NHC \ 0 H 2 o O 3 NH-HA^lii 

UStefll 2 - 1 t mm^fj^T*. t t >i n H M ^ ( 5 0 0 m g , Afl : ift 2 

3 0 7J) fcUlM 1-29 X*Uh tLfziM^m 2 9 ( 0 . 0 3 1 mm o 1 ) ^!xffc£ ■£ . U 

1 9 17?. MTX^ISnfli 1 • 7 % T* *> o fc, 
[ 0 2 7 0 ] 

zco^mm^mmm 2 - 1 t mn^^s^nm l . ii<7)HA-MTx^^#^iti* 
?g**#fc. nifefli 2 - 1 t mft<7>?sft-z&#>rzft=? : m.\*m 1 4 3 7? . MTxwi^*a 

1 . 7 % T * o tz o 

[ 0 2 7 1 ] 

iH-NMR (500MHz. D 2 0) : 8 1 . 60 (m) . 1. 67 (m) . 1. 7 

9 ( m ) . 2. 01 (br. s). 2. 42 (m). 2. 47 (m). 3. 09 ( t ) . 

3. 14 (t). 3. 34 (br. s). 3. 51 (br. s). 3. 57 (br. s) 

. 3. 73 (br. s). 3. 82 (br. s). 4. 47 (br. s). 4. 54 (b 

r. d ) . 4. 96 (s). 6. 92 (d). 7. 73 ( d ) . 8. 70 (s) 

[ 0 2 7 2 ] 

immm 2-39] 

MTX-y-PhePhe-NHC i o H 2 0°3 NH-H A^il 
^flEfll 2 - 1 t [BJtf ^TrST. t t >i a h M ^ AJg ( 5 0 0 m g . ^fi : ft 2 

3 0 77) tmWM 1-30 X-rnhfirzit^m 3 0 ( 0 . 0 3 1 mm o 1 ) fcJSJfcS i± . W 
i^)HA-MTXiSg^*<?)*«**f fc. Hifefll 2 - 1 fc im#tf>;fr>£-?:£#>fc#^Sl±JR 

2 0 9 77. MTX<7)|dd$!1 1 . 5 % T« r> tz . 

[ 0 2 7 3 ] 

3<7)7K^}*^^Sfe#J 2 - 1 IB] tl 7? v£ T If HI L . gI^HA-MTXS^#^)II* 

*gv*^ # . ^ jmj 2 - i t m *i<^ 5t=?-m. it m 1 8 8 tj . mtxws^*u 

1 . 5 % T' *> o tz o 
[ 0 2 7 4 ] 

} H-NMR ( 5 0 0 MHz, D 2 0) : S 1 . 52 (m) . 1. 81 (m) . 2. 0 



2 ( b r . s ) x 2 . 
9 (m) . 3 . 0 7 ( 
r . s ) x 3 . 5 2 ( 
7 3 ( b r . s ) . 3 
(m) . 4 . 4 7 ( b 

. 9 9 (m) . 7 . 0 

[ 0 2 7 5 ] 

immm 2-40] 

MTX- y - P h e 

mmm 2-1 tmn 

3 0 7?)^ mmm 1 - 

I^HA-MTX^D 

1 8 97a. MTX^g 

[ 0 2 7 6 ] 

mmsmrzo mum 2 

2 . 0%T*Jbofc. 

[ 0 2 7 7 ] 
1 H- NMR (50 

4 (m) x 2 . 6 0 ( 
. 2 0-3. 23 (m 
) x 3 . 5 7 ( b r . 

t ) x 4 . 2 6 ( t ) 

x 6 . 8 4 ( s ) x 6 

6 4 ( s ) 

[ 0 2 7 8 ] 

immm 2-4 n 

MTX- y - P h e 

2-1 t mm 

3 0 7?) xr HMO 1 - 
£*>HA-MTX*S£- 

1 9 67Jx MTX<7)$S 

[ 0 2 7 9 ] 
z <t> 7K ?g ^ #| f J 
)gi**#fc. HflEflJ 2 

2 . 1 %T'i)ofc. 

[ 0 2 8 0 ] 
CHIfefll 2-42] 
MTX- y - P h e 
^jfcfll 2-1 t fa] ti 

3 0 7j ) i: UStefll 1 - 
i^HA-MTX«A 
1 9 0 7J x M T X <?) IS 

[ 0 2 8 1 ] 

3 <7> 7K ?g fi£ ^ ^ Jfe 0J 

*gv*^#7co ^JteflJ 2 

1 . 5 %T"f>o f;, 

[ 0 2 8 2 ] 
1 H- NMR (50 

2 ( b r . s ) x 2 . 



16-2. 29 ( m ) x 2. 60 ( m ) x 2. 76 ( m ) x 2 



m) x 3. 18-3. 26 
br. s ) x 3. 56 (b 
. 84 (br. s ) x 4. 
r. s ) x 4. 55 (br 
2-7. 1 6 (m) x 7 . 



Phe-NHC 6 H 12 0 

t 7 ^ n >|^ + 

3 l -?#<b*ifcrt:£-*fo 3 l 

2 . 0 %T*> o fc. 



(m)x3.32(s)x3.35(b 

r. s ) x 3. 66 (br. s ) x 3. 

15 (t)x 4. 27 ( t ) x 4. 36 
. d)x6.86(d)x6.92-6 
79 (d)x 8. 71 (s) 



2 NH-HA^iit 

b >) (5 0 Omg > 5rTS:^2 

(0. 03 1mmol)^JxJ£2-t±xix 
2-1 i: [Blti^TjviT^^/c^TMli^ 



2 - 1 h IsJ+l^^vST-ltM L x li^HA-MTX^^#^Hl* 
- 1 £: TO ti <7) 7? v£ T * 36 5t T M it W 1 7 6 7? x MTX^S^$tt 



0 MH z x D 2 0 ) : d 2 
m) x 2. 74-2. 83 
) x 3. 29 ( s ) x 3. 
s ) x 3. 71 (br. s 
x 4. 32 (m)x 4. 4 
. 93 (d)x 7. 00- 



. 0 2 (br. s)x 2. 15-2. 2 
(m) x 3 . 12-3. 19 (m) x 3 
35 (br. s)x 3. 51 (br. s 
) x 3. 83 (br. s ) x 4. 21 ( 
6(br.s)x4.55(br.d) 



7. 13 (m) x 7. 76 (d) 



8 



Phe-NHC 4 H 8 ON 

<?> 7j v£ T* x t7in>| + 
3 2 T»<b ffcl^ 3 2 

1 % T'fcofc. 



lit 



2 



2 - i t mn^^mx-nm 



H — H A <7) 1 
h'l^^)g( 5 0 0 mg, 5j- T M : ^ 2 
(0. 03 lmmo 1) % Jx m 2 * x Iff 
2-1 fc [b] ff <t> 7? v£ T? ^ 36 tz ft =t M tt m 



Lx il^HA-MTXg^fr^il* 
T M tt « 1 8 0 77 x MTXwg^*[J 



Gly-NHC 10 H 20 

<?) ~H v£ T x t T ^ n > • & 
3 3 T-#^ iltzit^Wl 3 3 

4 % T'$>ofco 



1 



2 - 1 [b] tl <r> ~h v£ T- II HI 

-1 fc [Bj+ic^TjviT-^c^/i: 



0 MH z x D 2 O ) : d 1 
19-2. 26 (m) x 2 



0 3 NH-HA^Ie 
h'l')^)g( 5 0 0 mg, ^fi:fi2 
(0. 03 lmmo 1) ^Jxtt^tl, I 

2-1 fc mn (njjft-z&abrzftTmitm 



Lx iH<?)HA-MTX^^#^MI* 
^T-» It m 1 7 2 7j x MTXwi^*a 



6 9 
2 9 



(m) 
(m) 



1 . 

2 . 



7 9 
6 6 



(m) 
(m) 



2 
2 



0 

8 



2 ( m ) x 3. 13 ( m ) s 3. 20 ( m ) * 3. 29 ( s ) . 3. 34 (br. s). 
3. 51 (br. s ) s 3. 56 (br. s ) . 3. 71 (br. s ) . 3. 83 (br 
. s) 4. 16 ( t ) s 4. 33 (m) . 4. 46 (br. s ) . 4. 54 (br. s) 
. 4. 94 (d). 6. 82 ( s ) . 6. 99-7. 08 (m) . 7. 75 (d). 8. 
6 8 ( s ) 

[ 0 2 8 3 ] 
immm 2-43] 
MTX-y-Phe-NHC i 0 H 2 o O 3 NH-HA^)li§ 

HUfetfO 2 - 1 t ls]1f T\ t7*a h 7 ^Ag ( 5 0 0 m g , S : *9 2 

3 0 7a ) ^ HSfefll 1-34 ftfc fb^t/ 34 (0. 0 3 lmmo 1 ) tlxlt^t, i 
S*>HA-MTXjK£-#<7>*$gi*fc#fc. Hifefll 2 - 1 i: [B]ti^ ^T^tf) lift 
1 8 77a. MTX^^af ft 1 • 7 %T'J)o t. 

[ 0 2 8 4 ] 

C^tK^^MJ 2 - 1 [H]ti^77>STffiM L . gI^)HA-MTXIS&#wj|i* 

mm^mrz. mmm 2 - 1 t isjti^^^T^^/z^TMii^ 1 6 57?. MTx^i^a 

1 . 7 % T* *> o tz . 

[ 0 2 8 5 3 

} H-NMR (500MHz, D 2 0) : d 1 . 44 (m). 1. 80 (m). 2. 0 

2 (br. s). 2. 31 (m). 2. 53 (m). 2. 68 (m). 2. 88 (m). 
3. 01 (m). 3. 13 (m). 3. 18 (m). 3. 31 (s). 3. 35 (br. 
s ) x 3. 51 (br. s ) . 3. 58 (br. s). 3. 63 (br. s). 3. 72 
(br. s ) x 3. 84 (br. s ) * 4. 02 ( t ) * 4. 37 (m) * 4. 47 (b 
r. s ) . 4. 55 (br. s). 4. 86 (d). 4. 98 (d). 6. 76 (d). 
7. 02-7. 09 (m). 7. 78 (d). 8. 72 (s) 

[ 0 2 8 6 ] 
L%mm 2-44] 
MTX-y-G 1 u-NHC i o H 2 o^sNH-HA^il 

^JMJ 2 - 1 t fa] ti <r> 75 v£ T . t t ^ n >g£-^- h 7 ^ ( 5 0 0 m g , Afl : Jft 2 

3 o 7? ) t mmm 1-35 x-m^ntzit^^i 35 ( 0 . 031 mm o 1 ) ^jxm- m 

1 7 9 7a . MTX<7)|Dn$li 1 . 6 % T *> o . 
[ 0 2 8 7 ] 

£*>*$gi**IIJfe0J 2 - 1 [B]ti<7)77vSTll« L . |i^HA-MTXIS^#^)j|i* 

mm^mrz. mmm2-i tmm^^mx^dbrz^^mitm 1 4 97a. MTx^i^$a 

1 . 7 % T' *> o o 
[ 0 2 8 8 ] 

1 H-NMR(50 0MHz.D 2 O) : S 1 . 6 1-1. 71 (m) . 1. 73-1 
. 8 8 (m) x 2. 01 (br. s ) * 2. 23 (m). 2. 32 (t). 2. 38-2 
. 55 (m). 3. 07 (m). 3. 34 (br. s). 3. 51 (br. s ) * 3. 5 
6 (br. s). 3. 73 (br. s). 3. 83 (br. s) 4. 15 (m). 4. 4 
6 (br. s ) . 4. 55 (br. s). 4. 95 (s). 6. 91 (d). 7. 70 ( 
d ) . 8 . 7 1 ( s ) 

[ 0 2 8 9 ] 

imt&m 2-45] 

MTX-a-D-Phe-D-Phe-NHC 1 0 H 2 0 O 3 NH-HA^Ijh 

2 - 1 t m 4$ co t» x t7^n>t+h 7 ^ a ^ (5 0 Omg. I : fl2 
3 0 7a ) fcHStefll 1-36 tl/ifb^t/ 3 6 ( 0 . 0 3 1 mm o 1 ) ^JxJ£2 -t± . 4g 

I^)HA-MTXi^#^*i§il^#/i 0 Hifefll 2 - 1 t ^^t'^ft 5r^» \tm 

1 4 8 7a\ MTX<7)ia$U 1 . 4 %T'i)o t, 
[ 0 2 9 0 ] 



>g^^#^o HjMJ 2 - 1 i: fBjtl^^vST^^yz^^Mli^ 1 3 5 7?. MTX^S^*a 
1 . 4 % T * o o 
[ 0 2 9 1 ] 

immm 2-46] 

MTX-y - D- P h e-D-Ph e— NHC i 0 H 2 0 o 3 NH_HAc7) ^^ 
mmm 2 - 1 t mw. <7>7r/£T*. h t h a b ^ ( 5 0 0 m g , : *9 2 

3 0 7?)^ USE 00 1-37 tit fti^t/ 3 7 ( 0 . 0 3 lmmo 1 ) tJxfE$t, i 

S*>HA-MTXjK£-#<7>*?gifcfc#fc. 2 - 1 fclqUf^ST^fc^MliiH 

1 6 0 7j . MTX^IS d$IJ 1 . 4 % ? #> o . 
[ 0 2 9 2 ] 

c^7K>§^^^mfj 2 - 1 h mn^^^^mm l . gi^HA-MTxs^fr^M* 

Sg&fcWfc. ^S£0J2-1 i: [sJti^^aT^^^^TMli^ 1 4 17J. MTXwi^*fl 

1 . 3 % T * o o 

[ 0 2 9 3 3 

i^mm 2-47] 

MTX-a-AsnPhePhe-NHC ! 0 H 2 0 o 3 NH_HA<7)M ^ 

fUMJ 2 - 1 i: ls]1f w^f, n T ^ a + b -J ^ ( 5 0 0 m g , Afl : m 2 

3 o 7j) t mmm 1 - 3 s ~?m>h untzit^m 3 8 ( 0 . 03 immo n tsit^, i 
i<^HA-MTx^n#^7kS'fRt#t. 2 - 1 t mn<7>ijft~z&ibrzft=?m\zm 

2 1 07a. MTX^in$li 1 . 3 %T'i)o t. 
[ 0 2 9 4 ] 

c<7->7k7g}«fim#J 2 - 1 t mttrtftft-ZttW L . II^HA-MTXI5&#w,*i* 
?gifc*#fc. ^S£0J 2 - 1 |qI«<7)^vST^»fc^T«rtJR 1 7 8 MTXwi^*fl 

1 . 2 % T *> o o 

[ 0 2 9 5 ] 

iH-NMR (500MHz. D 2 0) : 8 1 . 60 (m) . 1. 80 (m) . 2. 0 

2 (br. s ) . 2. 34 (m) . 2. 54 (m) . 2. 60-3. 05 (m) . 3. 3 
5 (br. s ) . 3. 52 (br. s ) . 3. 57 (br. s ) . 3. 64 (br. s) 
. 3. 72 (br. s ) . 3. 83 (br. s ) . 4. 28 (m) . 4. 46 (br. s 
) . 4. 55 (br. s ) . 6. 61 ( d ) . 6 . 7 7 ( t. ) . 6. 82-7. 36 (m 
) . 7 . 7 6 UU_. 7. 80(d). 8. 61 (s). 8 . 6 4 CO 

V± : TifiSP^ t± ^ -i + - >• ^+*T't 0 . 3 flic J: 0 a # t r M^"^ ttSLf:. 
[ 0 2 9 6 ] 

2-48] 

MTX-a/y-Gl yPheLeuGl y-NHCi 0 H 2 o03 N H-H A^iil 
HflEfll 2 - 1 t IB] ti 60 7j v£ t . >iu zsm-y V ') ^ AJg ( 5 0 0 m g , ^fl : ft 2 

3 0 7?) fcHStefll 1-39 X-rnhfirzit^m 3 9 ( 0 . 0 3 1 mm o 1 ) £JxJ£2 * . ^ 

2 0 6 7J . MTX<7)|Dn$li 1 . 4 % T' *> -> tz . 
[ 0 2 9 7 ] 

3<7)7K^i*^^m#J 2-lt [B]ti^7?vSTli« L . ii^HA-MTXi^^^Mi* 
?gi**#fc. #UfeflJ2-l fc [B]ti^7j ftt'fftt^fittfi 1 8 5 77. M T X <*> *S 3g £ 
1 . 3 % T *> o o 
[ 0 2 9 8 ] 

iH-NMR (500MHz. D 2 0) : d 0 . 72 (d). 0. 77 (d). 0 ■ 8 
1 ( d) . 1. 32 (m). 1. 50 (m). 1. 67-1. 82 (m). 2. 01 (b 
r. s). 2. 23 (m). 2. 33 (m). 2. 75-3. 03 (m). 3. 51 (b 
r. s). 3. 58 (br. s). 3. 71 (br. s). 3. 83 (br. s). 4. 
16-4. 28 (m). 4. 46 (br. s). 4. 54 (br. s). 6. 85 (d) 



. 6. 92-7. 06 (m). 7. 75(d). 7. 78(d) , 8 . 6 8 (__S_J_ . 8 . 

6 5 ( s ) 

a : Tm^friz-? -i r+>iT°3b *> . zn\z * *> a fat r fa^utrw tmmtrz. 

[ 0 2 9 9 ] 

immm 2-49] 

MTX-a-PhePhe-NHC i o H 2 0°3 NH-HA<^WH 

^Sfetffl 2 - 1 t mft<7>m&~2. t7*a + h ^Al ( 5 0 0 m g , 5j-^S : *9 3 

2 77) fcHt&tfO 1 - 2 T#«bn^fb^-^ 2 ( 0 . 0 3 1 mm o 1 ) *JxJ£3 it. Um^H 

A-MTXS^*m#fc. 
[ 0 3 0 0 ] 

c<7->7k}g}«fi«y 2 - i t mn^^^-x-mm l . ii^HA-MTx^^#^)jii* 

SgJfcfcWfc. HJMJ 2 - 1 i: [Blti^^vST^^/c^^Mli^ 3 3 75. MTX^S^$tt 1 
. 1 % T- *> -o tz . 
[ 0 3 0 1 ] 

1 H-NMR (5 0 0 M H z . D 2 0) : S 1 . 67 (m) . 1. 79 (m) . 1. 8 
4-1. 94 (m) . 2. 02 (br. s ) . 2. 12-2. 20 (m) . 2. 59 (m 
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[ 0 3 0 2 ] 
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[ 0 3 0 3 ] 
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[ 0 3 0 4 ] 
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7 ( d ) . 4. 96 ( d ) . 6. 66 ( d ) . 6. 88-7. 09 (m) . 7. 72 (d 
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1 ] 

t t >i u>m (^fi 1 9 0 77. 8 0 7J) fcUlM 2-1. 2-8. 2-18. 2-2 
7 Jc V 2 - 2 9 <7)S^#^ii*jgiftWfi#tt^, CSL50 0MXHU ^faJflPa* u * 
>-?-(Carri-Med ?li) T . 114 cm^n-y^fflu, 3 7 °CT° PJJ aE L 
o 0 1 60 Jc -7 tc. 8 0 7a i: 1 9 0 77<^ t t >i n > @£<^ ^ 56 <7) #'14 £ ^ 

L fc. 

[ 0 3 0 9 ] 

CUSftflJ 2 ] 

t Hvtflilfflfla (HFLS) ^fflv^T. T N F — a MWtlz Jc IB ±S M 31 lc it ^ -5 ^ ^. 
[0310] 

i^M^ff t LT«#J 2 ^HA-MTX^^#^)4|i*)§)« (ft 2 ) ^f£ffl L „ HF 
LS(CA40405.Lot No.: 1413, 1493) It CELL APPLI 
CATIONS INS. ^lAUifflLfc. 
[03 1 1 ] 

HFLSI19 (Falcon) tc 5 0 0 0 cel Is /w e 1 1 Ttifi L 

T 5 % F B S . 1 x Ant ibiot i c-Ant imyco t i c ( G I B C O ) #1? I scove * s modified Du lb 
ecco's medium ( I M D M) tgJUUc T 3 E*W*g^ L flBJiatt*^ T N F — a (g** 
If lOng/mL) . &lS^HA-MTXi^#^f^LT5 BPU^f Lfc„ 
T 2 B ifu lc . 37kBa/we l l<7) [3h] - ^ * > ^ 7 ^ > (MORAVEK) % 

/jdx. iEflart^<?> c 3 h] - T'a-df ^ ^ -j ^ >sx (j&tt^tt) ^ ^ > u - >- a > 

^7 ^ > ? - T-llJ^ L o 0iR It 0 . 0 5%LJ7'y>-0. 2 % E D T A T*mm* 

m <b* LTff o/i = 
[0312] 

§ ^ iT'i S L tz § » !£* ^/ H <7> m Itt 7$ '14 li . * gft W K £ is 7]n % ~f ±g « L g| Be ft 
^control t LT. fflWf6(% of c o n t r o 1 ) £ S ft L . H A-MTXin#^MTXIS 
It . tT4D>Klmg /m L 3h Tz *) ~? ') — cry ij >i t* * i/ >v * 2 . 4 9 x 1 0 _ 3 m o 
1/L (1 g/4 0 1/L : 4 0 lflN-Ttf '^<inf ;y+7^?n>|w^fl 
) T-f»^:H^, ;cof6fcMTXco^^$$f LTltfiLfc, (MTXSal 1 %<?>H 
A-MTXi^#lm g/mLJf^-. MTXJIStt2. 4 9 x 1 0 _5 mo 



o ) i^nfcfl*($fflLTl parameter logistic (Slf V 7 h GraphPad Prism 3. 02) 

\z j: *> *n j@ Jtmias^tt ( i c 5 0 « ) « it ai l £ . 

[0313] 

HFLSCfc(t^HA-MTX^^#:^ I C 5 0 ft % ^ 2 lc ^ "t . 
[0314] 
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[0316] 

^ 2 co,^^ J: 9 x tftft L fcH A -M T XJK^^tt v^-f tit T N F - a MWttz «fc S HF L 

s<?>«ijiaism/L3i*«ifta-r *f^ffl**-r -6 3 t **ei%$ tit. 

[03 1 7 ] 

C*M#iJ 3 ] 

m b s a mm m m m n * ^>i\z n -t z> m m in m m w m m * 

*HBfl<?)HA-MTXi^#^i n v i v o T?*> vtJK^JU §0 f^ffl * . ^ -v h methyl at 
ed bovine serum albumin ( m B S A ) m^^-MB^^ ^ 'i ^BmWBm^>WUn 

if m l o 

[0318] 

llllLEW/Cr j^7-yl ( 0 * ^ - ^ X • 9 - x 6Mft^. it ) t($ffllt. 
nif5'^^i^i|-t'g>2 1 H J: V 1 4 Bittnc. 2mg /m L^mBSA (Ca 1 b i och 



em) ^ fix £: V M F r e u n d ' s incomplete adjuvant (Di f co) T* fF M L fz $L W 'rfi 
0 . 5 m L => v V <?) t> % M lz L fz » H9 Iff ^ tt 2 m g /m L <JO m B S A tMSSS 5 

[0319] 
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^jmihk t l tz. mw^mmmm * 0 2ipitix-i 2 @<7>«jg-?j$n5HJii6*iti£ l 

Ts f^)iSf^t#^bAUC^lSL/:„ r t lc A U C <7>¥i9f6*r =k ^ir^fm 

^SftL. tft!»Ig4fflfi:HAa4SfNI?W^'S:v^ t *fe£fcfrv>. P« 5 % * ii$ 
M & \z 'lli *) t n »f L . HE If » ffi 1 tt SAS version 6 . 1 2 ( S A S -i > * -r- i * ~ - h 

£&fflLfc„ £fz. §titlI^AU C UHAg^Sf ^control t LT, 
HiRlI^fflWI (% of control) L 
[ 0 3 2 0 ] 

*f6BH<^&HA-MTXIS^i*^^*^±ie^^^T#ML/c^*^^3tc^i- 0 
[ 0 3 2 1 ] 
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